HP 22s 
723 


OPER 


% 


ATING AND 


3430A 
DIGITAL 
VOLTMETER 


SERVICE MANUAL 


il 


HEWLETT (hp, PACKARD 


aN 
—S 


E2ZZL 


VOEre dH 


HEWLETT [WA PACKARD 


CERTIFICATION 


The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 


allowed by the Bureau’s calibration facility. 


WARRANTY AND ASSISTANCE 


All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year from 
the date of delivery, or, in the case of certain major components listed 
in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 
period. No other warranty is expressed or implied. We are not liable 


for consequential damages. 


For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 


ig MANUAL CHANGES 


MODEL 3430A 
DIGITAL VOLTMETER 


Manual Serial Prefixed: 723- 
-hp- Part No. 03430-90001 


b> New or Revised Item 
Instrument Serial Number Make Manual Changes Instrument Serial Number Make Manual Changes 


ERRATA 


149-01501 and abo 2 
149-01601 and abovd 3 


ERRATA: / Page 0-4, Paragraph 5-19, stepb: 
Delete ''This control is a ten turn potentiometer." 


/ Page 6-3, Figure 6-2: 
Change Part No. of MP1 to 5040-4569. 


Page 6-7, Table 6-1, Replaceable Parts: 
Change Part No. of A2MP1 to 5040-4569. 


Page 6-8, Table 6-1, Replaceable Parts: 
Change Part No. of A3MPI1 to 5040-4569. 


/’ Page 6-9, Table 6-1, Replaceable Parts: 
Change Part No. of A4MP1 to 5040-4569. 


“Page 6-10, Table 6-1, Replaceable Parts: 
Change Part No. of A5CR13 thru CR18 to 1901-0158. 
Change Part No. and description of A5Q1 to 1854-0090 
TSTR: Si NPN. 
~ Change Part No. and description of A5Q2, 3 to 1853-0012 
/ —-‘'TSTR: Si PNP 2N2904A. 


749 -02151 and abov 


Above parts are recommended replacement for all instruments. | 


geee° 6-12, Table 6-1, Replaceable Parts: 
Delete "'ten turn" from description of R4. 


_ Page 7-5/7-6, Figure 7-3A: 
/ Change value of R3* to 22.6 kQ. 


CHANGE 1: Page 6-4, Table 6-1, Replaceable Parts: 


Change Part No. and description of A1Q7, 8, 12, 16, 17, 20, 23, 


and 27 to 1853-0036 TSTR: Si PNP 2N3906. 


Page 6-10, Table 6-1, Replaceable Parts: 
Change Part No. and description of A5Q9 and 12 to 1853 -0036 
TSTR: Si PNP 2N3906. 
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Manual Changes Model 3430A Page 2 


CHANGE 2: Page 6-4, Table 6-1, Replaceable Parts: 
Change Part No. of A1K1 to 0490-0703. 
Change Part No. and description of A1Q6 to 1853-0012 
TSTR: Si PNP 2N2904A. 


Page 6-11, Table 6-1, Replaceable Parts: 
Add CR1 -hp- Part No. 1901-0025, Diode: Si. 


Page 7-15/7-16, Figure 7-7, Schematic Diagram A5 
Power Supply Assembly: 
Add CRI1 as shown: 


1 
TP6 | 
J5 
5 +4V 
+ | C3 
100 CRI 
ee i 
1 
CHANGE 3: This change implemented at factory beginning with Serial 


No. 749-01601, but applies to any instrument that may 
have the problem described. 


Page 5-14, add Paragraph 5-77. A2C9*. | 
"The value of A2ZC9* may be changed to correct for lack 
of sensitivity to small voltage changes when there is a 
count of 4 in the hundreds decade. For example, if, 
with a count of 400 in the instrument it does not re- 
spond to an increase of 1, 2, or 3 counts in the units 
decade, the value of A2C9* may be increased. The 
maximum value permissible is 360 pF. A dipped mica 
capacitor should be used. "' 


Page 6-6, Table 6-1, Replaceable Parts: 
Add note in description column in reference to A2C9. 
"Factory selected value. See Paragraph 5-77." 


Page 7-9/7-10, Figure 7-4: 
Add an asterisk following the designator C9, and change 
capacitor value to 240 pF. 


. 
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Model 3430A Page 3 


wm Page 6-10, Table 6-1, Replaceable Parts: 


Change Part No. and description of A5R20 to 2100-0290 

R: var ww 100 2 +20% 1.5 W. 

Add R29* R: fxd met flm 150 2 +1% 1/8 W (nominal value) 
0757-0284. Actual value is factory selected to bring R20 


within the proper range. Value may vary from 0 2 to 400 2. 


B Page 7-15/7-16 Schematic Diagram, A5 Power Supply Assembly. 


-30V ADJ 


Change -30 V Supply diagram as shown: 


749 -02153 
749-02155 
749 -02156 
749 -02158 
749 -02159 
749 -02162 
749 -02163 
749 -02164 
749 -02165 
749 -02166 
749 -02173 
749 -02175 
749 -02178 
749 -02179 
749 -02181 
749 -02182 
749 -02183 


5 February 1969 


following: 


749 -02184 
749 -02186 
749 -02187 
749 -02188 
749 -02192 
749 -02193 
749 -02197 
749 -02200 
749 -02201 
749 -02204 
749 -02205 
749 -02206 
749 -02208 
749 -02212 
749 -02213 
749 -02219 
749 -02216 


This change has been factory installed on all instruments 
with serial number 749-02151 and higher EXCEPT the 


749 -02217 
749 -02222 
749 -02223 
749 -02224 
749 -02227 
749 -02229 
749 -02232 
749 -02235 
749 -02239 
749 -02240 
749 -02241 
749 -02242 
749 -02246 
749 -02247 
749 -02248 
749 -02250 
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OPERATING AND SERVICE MANUAL 


MODIFICATIONS 


SPECIFICATION C10-3430A 
DIGITAL VOLTMETER 
Specification C10-3430A is a Hewlett-Packard Model 3430A 
Digital Voltmeter that has been modified by the addition of 
rear panel input terminals connected in parallel with the 
existing input terminals. 
In all other respects, this instrument is electrically identical 


to the standard -hp- Model 3430A Digital Voltmeter; and the 
information in the Operating and Service Manual applies. 


Enclosure: 3430A 


pla/March 1967 


HEWLETT-PACKARD COMPANY 150] PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A. 


SERVICE NOTE 3430A-1B 


Obsoletes: 3430A-1 
3430A-1A 
3430A -2 

3430A-3 


-hp- Model 3430A Digital Voltmeter 


RETROFIT MODIFICATIONS, REPLACEMENT PARTS, 
AND REPLACEMENT PROCEDURES FOR IMPROVED 
PERFORMANCE 


The following modifications, replacement parts, and replacement procedures are recommended for improved 
performance of -hp- Model 3430A. All modifications and replacement parts have been factory incorporated in 
Model 3430A beginning with the serial number listed in each section of this Service Note. The Table of Contents 
below lists the sections of this Service Note. This Service Note supercedes all previous 3430A Service Notes, 


TABLE OF CONTENTS 
I. Modification to Eliminate Zero Drift 
(Serial number 723-01000 and below) 


II. Modification to Eliminate Alternating Display in Least Significant Digit 
(Serial number 641-00225 and below) 


Ill. Replacement for Al Amplifier Assembly 
(Serial number 723-01000 and below) 


IV. Replacement for A1K1 Reed Relay 
(Serial number 723-01000 and below) 


V. Replacement Transistors for Al Amplifier Assembly and A5 Regulator 
y Assembly (Serial number 723-01300 and below) 


VII. Replacement for A2MP1, A3MP1i, A4MP1 Nixie Tube Socket 
(Serial number 723-01000 and below) 


VIM. Replacement Procedure for Al Amplifier Assembly or A7 Reference 
Amplifier Assembly 


IX. Replacement Procedure for A5CR7 Breakdown Diode 


I. MODIFICATION TO ELIMINATE ZERO DRIFT 
(Serial number 723-01000 and below) 


The following modification procedure is recommended should be carried out in the order listed. 
to eliminate zero drift in Model 3430A. One or more ‘ : mae 
: erie Obtain a small amount of General Electric Silicon 
of the following modifications may be necessary for a Sass : : 
5 ; Product, Dri-Film 88 or Humiseal Protective Coat- 
particular 3430A, depending upon the amount of zero ing Type 1B12 (-hp- Part No. 6010-0140) for spra 
drift. The necessary number of zero drift modifications Section P : See Di ay, 


if, : zzf 


| Customer Service * 333 Logue Avenue, Mountain View, California 94040. Tel. (415) 968-9200 
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MODIFICATION PROCEDURE 


1. Remove 3430A power cord from wall 
receptacle. 


2. Remove top cover and hold-down bar. 
Remove Al, A2, A3, A4, Ad, A6, A7 
assemblies, 


V 80S99-OfFbEe0 


3. Protectall variable resistors onassemblies 
from spraycoating withmasking tape. Mask 
and protect allassembly board connector pins. 


4. Spray component side of Al, A2, A3, A4, A5, 
A6, A7 assemblies. Special attention is 
directed to the input section of the Al 


R 


ee 


ee —w- Gl 
Amplifier Assembly, outlined in Figure 1, : © (i . 
This section should be fully coated when spray - Reo 620 -C6- RIB eR 
ing rs@ oo @ — en’ RB 
| oe oe ceases 
‘ ; he a 
5. After drying (20 minutes), remove masking 3s 


tape, replace Al, A2, A3, A4, A5, A6, A7 
assemblies. 


6. Perform instrument turn-on procedure as 
outlined in the Operating and Service Manual. 


7. Observe zero drift over a two-hour period. 
If greater than +1 count but less than +4 
counts, refer to Section V of Operating and 
Service Manual, -hp- Part No. 03430-90001 


: : Cia 
Troubleshooting Section, (Paragraph 5-75). ee = _— 
——RE2—— R75— — 
—R64—~ g pg RT 
8. If zero drift observed is +1 count or less, Rei Feoy Gee kre 
— CRB (gol —76 S 
replace hold-down bar and top cover. —Rse— EC =ORS* 
oe RAO ee Chi S 


(8 


No further adjustment or calibration is required. 34308-B-30094 


This modification has been accomplished during 
instrument manufacture for Model 3430A Serial 
no, 723-01001 and above. Figure 1. 


Il. MODIFICATION TO ELIMINATE ALTERNATING DISPLAY 
IN LEAST SIGNIFICANT DIGIT 


(Serial number 641-00225 and below) 


This modification will prevent the display from rapidly a 560 pf dipped mica capacitor, -hp- Part No. 0160-2212. 
alternating between 000 and 002 with inputs corresponding 


to a 001 display on any range. No corrections are required in Operating and Service 


Manual -hp- Part No. 03430-90001. To receive this 
manual, please fill out, detach, and return the self- 
addressed card in Preliminary Operating and Service 
Manual -hp- Part No. 03430-90000. 


The modification should be made only if the ambiguous 
display occurs, 


Remove A1R46 (see Figure 1) and replace witha 68 kQ, This modification has been accomplished during 
+10%, 1/4W composition resistor, -hp- Part No, instrument manufacture for Model 3430A Serial no. 
0684-6831. Remove A1R47 and replace with A1C17, 641-00226 and above. 
Ill. REPLACEMENT FOR Al AMPLIFIER ASSEMBLY « 
REO? a (Serial number 723-01000 and below) 
Hewlett-Packard Part No. 03430-66508 is the direct Part No, 03430-66501). The Al Assembly was modified 


replacement for the A‘ Amplifier Assembly (-hp- toaccommodate component changes for increased reliability. 


3430A-1A 


INSTALLATION PROCEDURE 


See Section VIII of this Service Note for the Al Ampli- 
fier Assembly installation procedure. 


No corrections are required in your Operating and 
Service Manual -hp- Part No. 03430-90001. To 
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receive this manual, please fill out, detach and 
return the self-addressed card in Preliminary 
Operating and Service Manual -hp- Part No. 03430-90000. 


The new Al Amplifier Assembly, -hp- Part No. 
03430-66508, is factory installed in Model 3430A 
Serial number 723-01001 and above. 


IV. REPLACEMENT FOR A1K1 REED RELAY 
(Serial number 723-01000 and below) 


Hewlett-Packard Part No. 0490-0703 is the recommended 
replacement for the A1K1 Reed*Relay (-hp- Part No. 
0490-0391). Thenew relay incorporates more reliable 
reeds and also flexible leads to eliminate welded 
connections. 


The new relay is a direct replacement for the A1K1 
relay. Replacement should only be made if relay 
failure occurs. 


NOTE 


Care should be taken when bending the 
flexible leads of the new relay for 


insertion into the holes onthe Al Board. 
Bend leads ina fashion to minimize 
stress atthe relay body-lead inter- 
face, 


No adjustment or calibration procedure is required 
after installation of -hp- Part No. 0490-0703. 


Correct your Operating and Service Manual to show 


» that if replacement of A1K1 is required, the replace- 


able part is -hp- Part No. 0490-0703. 


The new A1Ki relay is factory installed in Model 
3430A Serial number 723-01001 and above. 


V. REPLACEMENT TRANSISTORS FOR Al AMPLIFIER 
ASSEMBLY AND A5 REGULATOR ASSEMBLY 
(Serial number 723-01300 and below) 


) Hewlett-Packard Part No. 1853-0036 is the recom- 
mended replacement for transistors: 
A1Q6 A1Q17 A5Q2 
A1Q7 A1Q20 A5Q3 
A1Q8 A1Q23 A5Q9 
A1Q12 A1Q27 A5Q12 
A1Q16 


The new transistor is more readily available and has 
increased reliability. It is a direct replacement for 


VI. 


-hp- Part No. 1853-0069. 


Replacement should only be made if transistor fail- 
ure occurs. 


Correct your Operating and Service Manual to show 

that if replacement of any of the above transistors is 
required, the replaceable part is -hp- Part No, 1853- 
0036. 


Hewlett-Packard Part No. 1853-0036 is a factory 
installed part in Model 3430A Serial no, 749-01301 
and above. 


REPLACEMENT FOR MP5 HOLD DOWN BAR 


(Serial number 641-00700 and below) 


Hewlett-Packard Part No. 5040-4563 is the recom- 
mended replacement for the original printed circuit 
board hold downbar (-hp- Part No. 5040-0641). The 
new bar is more rigid and providesfor a more secure 


seating of the printed circuit boards. 


Hold down bar replacement is recommended asa 
routine to be performed on any 3430A having the older 
type hold down bar. 


Vil. REPLACEMENT FOR NIXIE SOCKET MP1 
(Serial number 723-01000 and below) 


Hewlett-Packard Part No, 5040-4569 is the recom- 
mended replacement for Nixie Tube Socket (-hp- Part 
No. 5040-0641). The new nixie socket has larger, 

"floating"’ pin receptacles to eliminate stress on nixie 


tube pins and resulting tube breakage. 


Socket replacement is recommended when tube break- 
age occurs, 
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REPLACEMENT PROCEDURE 


1, Remove power cord from wall receptacle, 


2, Remove top cover and hold down bar, 
assembly with nixie socket to be replace. 


3, Remove damaged nixie tube from socket. 


Disconnect soldered wires from Nixie Tube 


Socket, 


4, Remove two screws securing socket to photo- 


conductor block and remove nixie socket, 


5. Solder wires to new socket pins 0 through9 
Solder red- 
No connection to pin 


according to NEMA color code. 
_ white wire to pin A+, 


Remove 


The new socket, 


3430A-1A 


marked with dot. 


Secure new socket, -hp- Part No. 5040-4569 
to photoconductor block. Install with pin 6 

(blue wire) of socket, as viewed from rear, 

nearest top of assembly board (top opposite 

connector pin side). 


Insert nixie tube into new socket. Replace 
assembly, hold down bar, and top cover. 


Check instrument for all proper numerical 
indications in that decade 


-hp- Part No. 5040-4569, is a 


factory installed part in Model 3430A.Serial number 
723-01001. 


Vill. REPLACEMENT PROCEDURE FOR Al AMPLIFIER ASSEMBLY 
OR A7 REFERENCE AMPLIFIER ASSEMBLY 


The following procedure is recommended for replace- 
ment of the Al Amplifier Assembly Board, -hp- Part 
or the A? Reference Amplifier 
This procedure 
is required because of the use of factory selected (*) 


No. 03430-66508, 
Board, -hp- Part No, 03430-66507. 


resistors A1R3, * A1R50, * and A7R12, * A7R1Q. * 


egy Sees | ATRIg® arriee 
ee Ee eee ache -9V 
REF REF 
’ 2307K y 
9040 Seas soaks o7s7~ yee0 ocse: *3280 9.40 
x 2005K : 
0698-3245 
9230 me Lah 57e6K 9230 
ote Sat 0698-4500 
| ae 200K 
0757-0449 


9020 9020 


2eI5K oreonre 
0698-0084 
9-10 
ees ole oy 
1906K 
2206K oie 0698-3157 
0757-0349 
0698-0085 
9e0 
erecoeee 
ees 
3942 8.90 


O757- Bie 
ISelK 
aah 2 0698-4484 
Resee os 
880 22elK 8e80 
OTST 0850 ore a 
8070 8670 


063824492 
30 32K 
0757-0436 
06625449 
0698-4483 
205K ocsso3i55 
0757-0199 0686"sI59 
860 8260 


23e/K 
cess o3o79 0698-3158 


9610 


orate Saas 


ALL RESISTOR VALUES 11%, |/8W METAL FILM 
-HP- PART NUMBERS SHOWN 


Table 1. 


The value of A1R3, * A1R50, * or A7R12, * A7R19, * 
which should be selected for the respective board 
depends directly upon the actual zener diode voltage 
of the -9 V reference supply, which can be measured 
at ASTP3 of Model 3430A. 


Table 1 gives the value of A1R3, * A1R50, * A7R19, * 
or A7R19, * which corresponds to the measured zener 


diode voltage. 


To use Table 1, place a straight edge 


across the table at the measured reference voltage 
and determine the resistor value inthe appropriate 


column, 


The -hp- part number for each resistor is 


listed below the resistor value in the table. 


REPLACEMENT PROCEDURE 


Remove Al and A7 Assembly Boards. 


Turn Model 3430A on. 
warm-up for 10 minutes, 


Allow instrument to 


Measure the -9 V reference supply voltage at 
ASTPS,. A measuring instrument with a DC 
voltage resolution of 0.1% (3430A) or better 

is recommended. 


Determine the required value of A1R3, *A1R50, * 
or A7R12, * A7R19* from Table 1. 


Locate A1R3* and A1R50* onthe Al Board 
(see Figure 1) or A7R12, * and A7R19* on the 
AT Board (see Figure 2), If the value of either 
resistor differes from the value determined in 
Table lfor the corresponding resistor, remove 
the existing resistor from the board. 


Replace the missing resistors on the Al or A7 
Board with the proper values determined in 
Table 1, 


Turn Model 3430A off. Replace the Al Ampli- 
fier Assembly Board or A7 Reference Ampli- 
fier Board, 


— 


3430A-1A 


3430A-—B- 0885 


NANO RAMOMAANAC ARONA 
18 8. 
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Figure 2. 


After Al Amplifier Assembly Board replacement, 
perform the Staircase Amplifier ZeroandGain Adjust- 
ment as outlined in the Operating and Service Manual. 


After A7 Reference Amplifier replacement, perform 
the Ratio Calibration as outlined in the Operating and 
Service Manual. 


I. REPLACEMENT PROCEDURE FOR ASCR7 BREAKDOWN DIODE 


The following procedure is recommended for replace- 
ment of the breakdown diode A5CR7, -hp- Part No. 
1902-0071. This procedure is required because of 
the use of factory selected (*) resistors A1R3, * 
A1R50, * A7R12,* and A7R19.* The value of these 
resistors depends directly upon the actual measured 
breakdown voltage of A5CR7. 


REPLACEMENT PROCEDURE 


1. Remove the 3430A power cord from the wall 
receptacle. 


2. Remove the top cover. Remove the circuit 
board hold-down bar MP5. Remove the Ad 


regulator assembly (-hp- Part No. 03430- 
66505). 


3. Remove A5CR7 and replace with -hp- Part 
No. 1902-0071. Replace A5 regulator 
assembly. Do not replace hold down bar. 


4. Replace 3430A power cord in wall receptacle. 
5. Carry out steps 1’through 7 in Replacement 


Procedure under Section VIII of this Ser- 
vice Note. 


Perform the Adjustment and Calibration Procedures 
as outlined in the Operating and Service Manual, 


X. ADDITION OF DIODE TO 4 VOLT POWER SUPPLY 


Component damage may result inthe Model 3430A 
because of the negative transient generated in the +4 
volt supply when the instrument is turned off. To 

TP6 


Pema, 2 


J5 


CRI 


! 
| 
| 
I 
! 
rr a 
| 


Figure 3. 


eliminate this possibility, make the circuit modification 
shown. 


The diode should be soldered between pins 5 and 1 of 
J5 with the cathode connected to pin 5 as shown in 
Figure 3. Use -hp- Part No. 1901-0025 for CRI. 


This change has been incorporated in all production 
units starting with serial number 1749-01401. The 
change should be performed onall 3430A's not so 
modified. 


No recalibration is required; however, the Operating 
and Service Manual schematic diagram and parts list 
should be changed to reflect the added circuitry. 


February 1968-9 
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Table 1-1. 


VOLTMETER 


Voltage Ranges: Full scale presentation of +100.0 
mV, 1000 mV, 10.00 V, 100.0 V and 1000 V (plus 
up to 60% overrange indicated with 4th digit). 
Maximum input is 1000 V. Range selection is 
manual, with automatic decimal point positioning. 
Polarity selection and indication are automatic. 


Voltage Accuracy: +(0.1%of reading + 1 digit)from 
15°C to 35°C onall ranges. +(0.25% of reading 
+1 digit) from 0°C to 15°C and 35°C to 50°C on 
all ranges. 


Stability: Rated accuracy is met after a 10 minute 
warm-up period. The voltage accuracy is guar- 
anteed for three months. Zero stability is better 
than 25 uV/°C. Zero should be adjusted if the 
operating source resistance is > 100 kQ on the 
100.0 mV range. 


Response Time: Input amplifier responds to 99.9% 
value of a step input in 0.5 seconds. 


Input Resistance: 10 MQ +3.0% on all ranges. 


Superimposed Noise Rejection: 40 dB at 60 Hz, in- 
creasing 12 dB/octave at higher frequencies. 


Input Isolation: Floating; low side (middle terminal 
on the front panel) may be operated up to +500 
Vde with respect to chassis ground (350 V rms). 


Effective Common Mode Rejection: Ratio of com- 
mon mode signal to resultant error in readout. 


DC: > 90 dB on 100.0 mV range, decreasing 20 dB 
per range. 


AC: > 90 dB on 100.0 mV range, decreasing 20 dB 
per range. 


DC Amplifier Output: +16 Vdc maximum into 16 kQ 


minimum resistance for input of 60% overrange. 
+10 Vde maximum into 10 k2 minimum resistance 
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Model 3430A 
Specifications 


forfull scale input. Non-inverting voltage gain, 
(3430A input to amplifier output), is 100 on the 
100 mV Range, decreasing by a factor of 10 on 
each higher range. Gainaccuracy: +0.1%from 
15°C to 35°C, +0. 15% from 0°C to 15°C and 
35.C 


Sample Rate: Fixed, at 2 per second. 


Power: 115 or 230 volts +10%, 50 to 1000 Hz, ap- 
proximately 20 watts. 


RATIO OPTION 


Reference Input Range: 0.8 to 1.2 Vdc either po- 
larity (selected at rear panel) for ratedaccuracy. 
Instrument is usable with reference voltage be- 
tween 0.2 and 1.3 V. 


Reference Input Resistance: 50k +2%for positive 
reference, 511 kQ +2% for negative reference. 


Front Terminal Input Range: 100.0 mV full scale 
nominal on lowest range to 1000 V maximum on 
highest range, either polarity, with automatic 
polarity indication. 


Front Terminal Input Resistance: 10MQ +3%onall 
ranges. 


Ratio Accuracy: +(0.15% of reading + 1 digit) 15°C 
to 35°C. +(0.30% of reading + 1 digit) 0°C to 
15°C and 35°C to 50°C. 


Maximum Correct Indication: 1599 for reference 
inputs between 0.8 Vand1.0V. 1333 forre- 
ference inputs between 1.0 V and 1.2 V. 


GENERAL 


Dimensions: 7-25/32 in. wide, 6-17/32 in. high, 
12 in. deep (190 x 166 x 334 mm). 


Weight: 9-3/4 lbs. (4.39 kg); Shipping: 12 lbs. 
(5.4 kg). 
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SECTION i 
GENERAL INFORMATION 


1-1. INTRODUCTION. 


1-2. The Hewlett-Packard Model 3430A is a dc 
digital voltmeter capable of measuring dc voltages 
from +100 mV full scale to +1000 V full scale withan 
accuracy of +(0.1%of reading + 1 count). The Model 
3430A can measure voltages up to 60% overrange 
on any range except the 1000 V range. Polarityis 
automatically indicated. A display storage circuit 
stores the last completed reading until a new reading 
is made, eliminating any computation blink. Com- 
plete specifications for the 3430A are listed in 
Table 1-1. 


Figure 1-1. 
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1-3. OPTION Ol. 


1-4. Option 01 enables the Model 3430A to measure 
dc voltage ratios with anaccuracy of +(0. 15% of reading 
+ 1 count). 


1-5. INSTRUMENT AND MANUAL 
IDENTIFICATION. 


1-6. Hewlett-Packard uses a two-section eight-digit 
serialnumber (000-00000). If the first three digits of 
the serial number on your instrument donot agree with | 
those on the title page of this manual, change sheets 
supplied with the manual will define differencesbetween 
your instrumentand the Model 3430A described in this 
manual. 


3430A Digital Voltmeter 
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SECTION II 
INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains information and instructions 
necessary for the installation and shipping of the 
Model 3430A Digital Voltmeter. Included are initial 
inspection procedures, powerand grounding require - 
ments, installation information, and instructions for 
repackaging for shipment. 


2-3. INITIAL INSPECTION. 


2-4. This instrument was carefully inspected both 
mechanically and electrically before shipment. It 
should be physically free ofmars or scratches and in 
perfect electrical order upon receipt. To confirm 
this, the instrument should be inspected for physical 
damage intransit. Alsocheckfor supplied accessories, 
and test the electrical performance of the instrument 
using the procedure outlined in Paragraph 5-5. If 
there is damage or deficiency, see the warranty on 
the inside front cover of this manual. 


2-5. POWER REQUIREMENTS. 


2-6. The Model 3430A can be operated from any 
source of 115 or 230 volts at 50 to 1000 Hz. The 115/ 
230 V slide switch on the rear panel selects the desired 
line voltage. Power dissipation is approximately 20 
watts. 


2-7. GROUNDING REQUIREMENTS. 


2-8. To protect operating personnel, the National 
Electrical Manufacturers' Association (NEMA) recom - 
mends that the instrument panel and cabinetbe grounded. 
This instrument is equipped with a three-conductor 
power cable which, when plugged intoanappropriate 
receptacle, groundstheinstrument. The offset pin 
on the power cable three-prong connector is the ground 
wire. 


2-9. Topreserve the protectionfeature when operating 
the instrument from a two-contact outlet, use a three - 
prong to two-prong adapter and connect the green pig- 
tail on the adapter to ground. 


2-10. INSTALLATION. 


2-11. The Model 3430A is fully transistorized; there- 
fore, no special cooling is required. However, the 
instrument should not be operated where the ambient 
temperature exceeds 50°C (122°F) or the relative 
humidity exceeds 95%. 


2-12. BENCH MOUNTING. 


2-13. The Model 3430A is shipped with plastic feet 
and tilt standin place, readyfor use asa bench instru- 
ment. 

2-14, RACK MOUNTING. 

2-15. The Model 3430A maybe rack mounted by using 
an adapter frame (-hp- Part No. 5060-0797). The 
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adapter frame is‘a rackframe thataccepts any combi- 
nation of submodular units. It can be rack mounted 
only. For additional information, address inquiries 
to your -hp- Sales and Service Office. (See Appendix 
B for office locations. ) 


2-16. COMBINATION MOUNTING. 


2-17. The Model 3430A maybe mounted in combination 
with other submodular units by using a Combining 
Case (-hp- Model 1051A or 1052A). The Combining ~ 
Case is a full-module unit which accepts various 
combinations of submodular units. Being a_ full- 
module unit, it canbe bench or rack mounted and is 
analogous to any full-module instrument. 


2-18. REPACKAGING FOR SHIPMENT. 


2-19. The following paragraphs contain a general 
guide for repackaging of the instrument for shipment. 
Refer to Paragraph 2-20 if the original container is to 
be used; 2-21 if itis not. If you have any questions, 
contact your local -hp- Sales and Service Office. (See 
Appendix B for office locations. ) 


NOTE 


If the instrument is tobe shipped to 
Hewlett-Packard for service or re- 
pair, attach a tag to the instrument 
identifying the owner and indicating 
the service or repair to be accom - 
plished; include the model number 
of the instrument. In any corre- 
spondence, identify the instrument 
by model number, serialnumber, 
and serial number prefix. 


2-20. If original container is to be used, proceed as 
follows: 


a. Place instrument in original container if avail- 
able. If original container is not available,a 
suitable container canbe purchased from your 
nearest -hp- Sales and Service Office. 


b. Ensure that container is well sealed with strong 
tape or metal bands. 


2-21. If original container is not to be used, proceed 
as follows: 


a. Wrap instrumentin heavy paper or plastic be- 
fore placing in an inner container. 


b. Place packing material around all sides of in- 
strument and protect panelface with cardboard 
strips. 


c. Place instrument and inner container ina heavy 
carton or woodenbox and seal with strong tape 
or metal bands. 


d. Mark shipping container with "DELICATE IN- 
STRUMENT," "FRAGILE," etc. 
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[ ® | 3430A DC DIGITAL VOLTMETER 
HEWLETT + PACKARD 


3/108 1I5V 


1S/100A 230V (_) 


O OO ED 


woe 


@ Polarity Indicator: Indicates input voltage po- AC Power Connector: Connects to the primary 
larity. power cable supplied with the instrument. 


(2) Iluminated Readout Display: Indicates magni- (8) 115/230 Slide Switch (S3): Selects either 115 
tude of voltage and position of decimal point. or 230 volt operation. 


(3) INPUT: Input voltage is applied between the RATIO/NORMAL Switch (S4) (Option 01 only): 
High (red) and Common (77) terminals. A Selects the Model 3430A function; NORMAL 
shorting bar provided with the instrument allows selects voltage measurements (see Paragraph 
the input signal to be referenced to chassis 3-13); RATIO selects voltage ratiomeasure- 
ground when connected between the instrument ments. 
common (/77 )and chassis ground ( + ) terminals. 

(11) + REF - Switch (S5) (Option 01 only): Selects 

(4) RANGE Switch: Selects full scale input. Con- polarity of ratio reference voltage (see Para- 
trols decimal point and multiplier indicator. graph 3-13). 


REF INPUT (Option 01 only): The ratio ref- 
erence voltage is applied to these twoterminals 
(see Paragraph 3-13). 


(5) Multiplier Indicator: Indicates instrument mea- 
surement unit: (V or mV) and RATIO (Option 
01 only). 


AMPLIFIER OUTPUT: A 0 to +15. 99 volt de 
LINE SWITCH: Applies primary power toin- output proportional to de input. 
strument. 
ZERO Adjustment: Sets the digital readout 
@) 115/230 Volt Fuse: For 115 volt operation a on the front panel for zero indication when in- 
2/10 A. 125 V slow-blow fuse is used; for 230 put is shorted, or for zero with a known 
volt operation a 15/100 A. 250V_ slow-blow source resistance (see Paragraph 3-5e, 
fuse is used. note). 


Figure 3-1. Front and Rear Panel Description 
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SECTION Ill 
OPERATING INSTRUCTIONS 


3-1. INTRODUCTION. 


3-2. The -hp- Model 3430A Digital Voltmeter mea- 
sures dc voltagesfrom +100mvV fullscale to +1000 V 
full scale with accuracy of +(0.1%of reading + 1 count) 
and overrange capability of 60%. The Model 3430A 
also functions as a +0.1% de amplifier with 5 gain 
ranges from + 40 dB to - 40 dB. With Option 01, the 
Model 3430A measures de voltage ratios from 0.0001 
to 1000:1. This sectiondescribes the procedures for 
operating the Model 3430Aasavoltmeter, ratiometer, 
and amplifier. 


3-3. FRONT AND REAR PANEL DESCRIPTION. 


3-4. Figure 3-1 shows the location of all the front 
and rear panel indicators and includes a brief des- 
cription of each. 


3-5. TURN-ON PROCEDURE. 


a. Set the 115/230 slide switch (S3) to coincide 
with the line voltage used. 


b. Connect power lineto ac powerconnector. If 
instrument has Option 01, set RATIO/NOR- 
MAL switch to NORMAL position. 


c. Switch LINE toggle switch upward, turning 
instrument on. Allow10 minutes for instru- 
ment warmup. 


d. Set the Model 3430A RANGE to 100 mV, and 
short input terminals. 


e. Adjustrear panel ZERO controlsothat digital 
readout indicates all zeros and polarity in- 
dicator switches alternately between +and -. 


NOTE 


There may bea zero offset of a few 
counts between shorted input and 
open input on the 100 mV range. 
This is caused bya small leakage 
currentflowing from the amplifier 
input through the input attenuator 
to ground. This offset does not 
affect the accuracy when measur - 
ing across a low source resistance 
(< 100 k2). However, when mea- 
suring acrossa source resistance 
greater than 100 kQ, theremaybe 
a smallerror. Thiserrorcan be 
eliminated by zeroing the Model 
3430A with the source resistance 
connected across the input. 
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3-6. DC VOLTAGE MEASUREMENTS. 


a. Turn Model 3430A on and zero it according 
to the steps in Paragraph 3-5. 


b. Set RANGE switch to approximate range of 
input. If in doubt, select highest range, and 
downrange as necessary. 


DO NOT APPLY VOLTAGE GREATER 
THAN 1000 V TOINPUT TERMINALS. 
DO NOT FLOAT 77 TERMINAL MORE 
THAN 500 V ABOVE GROUND ( + ). 


c. Connect voltage to be measured to INPUT 
terminals. Connecthigh side of input to high 
(red) terminal and low side to 7 terminal. 
For floating measurement, disconnect short- 
ing bar between 4 and + terminals. For 
a referenced measurement, leave shorting 
bar connected. 


d. Read magnitude of applied voltage on front 
panel. Polarity is automatically indicated. 


3-7. OVERRANGE OPERATION. 


3-8. The Model 3430A can be operated with input 
signals 59.9% overrange on all ranges except the 
1000 Vrange withno lossin accuracy. For example, 
15.99 volts may be applied with the range switch in 
the 10 V position. 


3-9. OVERLOAD INDICATION. 


3-10. Any voltage in excess of 59.9% overrange will 
cause the Model 3430A to overload. This condition 
is indicated by a flashing display. 


3-11. DC AMPLIFIER OPERATION. 


3-12. The Model 3430A may be used asadc ampli- 
fier with a +0.1% gain accuracy. The gain depends 
on the rangeselection. The input is connected to the 
front panel INPUT terminals and the output is taken 
from the rear panel AMPLIFIER OUTPUT terminals. 
The de amplifier output can also be used to drive a 
recorder while dc voltage measurements are being 
made. 


a. Turn on andzero the Model 3430A according 
to Paragraph 3-5. 


b. Select desired gain using RANGE switch. 
Table 3-1 shows the input voltage, output 
voltage, and gain for each RANGE selection. 
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Table 3-1. Amplifier Gain 


100 mV |0 to +159.9 mV] 0 to +15.99 V 
1000 mV }0 to +1599 mV]0 to +15.99 V 


0to+15.99 Vj0to+15.99 V 
0to +159.9 Vj|0to+15.99 V 
0to+1000 Vj|0to+10.00 V 


c. Connect the signal to be amplified to the IN- 
- PUT terminals andthe load to the AMPLIFIER 
OUTPUT terminals. 


NOTE 


The load resistance must be greater 
than 16kQ or the amplifier gain ac- 
curacy will not be within +0. 1%and 
the amplifier will not have full dy - 
namic range. 


3-13. RATIO OPERATION (Option 01 only). 


3-14. Instruments with Option 01 have the capability 
of measuring voltage ratios. The following steps 
describe the procedure. 


a. Turn on and zero the 3430A according to 
Paragraph 3-5. 


b. Slide NORMAL/RATIO switch to RATIO posi- 
tion. RATIO indicator will light. 


c. Apply a de reference voltage of 0.80 to 1.20 
voltsbetween rear panel REF INPUT and /7 
terminals. 


d. Slide REF POLARITY switch to coincide with 
polarity of reference voltage with respect to 
circuit common (77). If REF POLARITY 
switch is in incorrect position, front panel 
display will flash. 
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e. Setrange switch to appropriate range of input. 
If in doubt, select highest range and down- 
range as necessary. 


f. Connect input signal. 


3-15. The front panel displays will indicate the ratio 
of the input voltage to the reference voltage. On the 
10 V, 100 V, and 1000 V ranges the ''V"’ indicator 
will be lit. On the 100 mV and 1000 mV ranges the 
"MV" indicator will be lit, indicating that the ratio 
mustbe dividedby 1000. For example, a ratio reading 
of 608 on the 1000 mV range wouldactually be a ratio 
of 0.608. 


3-16. The reference voltage applied to the rear ter- 
minals must be 0.8 to 1.2 volts for operation at rated 
accuracy. If the reference voltage is greater than 
1.00 V the maximum readout of 1599 counts cannot 
be achieved, and the maximum number of counts is 
equalto 1599 . WhenV is 1.2 volts, 


v reference 
reference 


the maximum number of counts is 1333. 


3-17. Usable ratio readings may be made with re- 
ference voltages ashigh as 1.3 volts or as low as 0.2 
volts, but the accuracy is derated. Table 3-2 shows 
typical accuracies with reference voltages greater 
than 1.2 volts and less than0.8 volts. The accuracy 
values are shown with equal reference and input volt- 
ages (ratio = 1.000). 


Table 3-2. Typical Ratio Accuracy Variations 


0.2V 
0.3 V 
0.4 V 
0.5V 
0.6 V 
ORTaV; 
0.8 to1.2V 
13h) 


.3% of reading + 1 count) 
.9% of reading + 1 count) 
. 7% of reading + 1 count) 
.5% of reading + 1 count) 
.3% of reading + 1 count) 
.2% of reading + 1 count) 


. 15% of reading + 1 count) 


. 2% of reading + 1 count) 
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SECTION IV 
THEORY OF OPERATION 


4-1. GENERAL. 

4-2. The Model 3430A makes voltage measurements 
by comparing the input voltage to an internally gen- 
erated "staircase ramp" voltage. When the input and 
the staircase ramp voltages are equal, a comparator 
generatesa signalto stop theramp. Then the instru- 
ment displays the number of steps necessary to make 
the staircase ramp equal to the input. At the end of 
the sample, a reset pulse resets the staircase to zero 
and the measurement starts over. The display cir- 
cuits store each reading until a new reading is com- 
pleted, eliminating any blinking or counting during 
computation. The sample rate is fixed at two samples 
per second. Figure 4-1 shows the relationship be- 
tween the staircase ramp and the input signal. 


coINcIDENcE | 
| 


t 


VOLTAGE 


3430A-RO 


Figure 4-1. Relationship Between the Staircase Ramp 


and Input Signal 
4-3. BLOCK DIAGRAM ANALYSIS. (Fig. 7-2) 
4-4, The Staircase Ramp circuits include a 4.5 kHz 
oscillator, decade counter circuits, and digital-to - 
analog (D/A) converters. Thecounter circuit counts 
the pulses from the 4.5 kHz oscillator, and the out- 
put of the counter is abinary number equal to the total 
number of oscillator pulses. The D/A converters 
convert thebinary numbers from the counter to equi- 
valent analog voltages. Thus, each pulse from the 
oscillator causes one count increase in the counter 
output, making the D/A converter output increase by 
a fixed amount. As long as the oscillator continues 
to run, the converter output increases incrementally, 
producing a "'staircase'' rampvoltage. The staircase 
ramp from the D/A converter is applied to the Stair- 
case Amplifier, the gain of the staircase amplifier is 
adjusted to calibrate the ramp. Thecomparator flip- 
flop controls the staircase ramp by turning the 4.5 
kHz oscillator on and off. 


4-5. The input signal passes through the input at- 
tenuator to the input amplifier where it is amplified 
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by afactor of 100. The attenuator output is 0 to + 100 
mV full scale on all ranges, so the amplifier output 
is 0 to +10 V fullscale, and 0 to +15. 99 V with over- 
range. The rear panel AMPLIFIER OUTPUT is the 
output of the input amplifier. 


4-6. The comparator input is a resistive summing 
junction. The staircase voltage is positive, and the 
input voltage connected to the comparator is negative. 
The polarity amplifier detects the polarity of the 
signal from the input amplifier and controls the po- 
larity flip-flop and A1K1. [If the input is positive 
A1K1 is de-energized, connecting the inverter amp- 
lifier so that the input to the comparator will be 
negative. However, if the input is negative, A1K1 is 
energized, andthe negative input is connected directly 
to the comparator. The polarity flip-flop also oper- 
ates the front panel polarity indicators. 


4-7. The2 Hz sample oscillator controls the sampling 
of the Model 3430A. Its output is a 100 ms timing 
pulse occurring twotimes per second. The timing 
pulse drives the transfer amplifier to produce the 
transfer pulse, and the trailing edge of the transfer 
pulse triggers the reset amplifier, producing the re- 
set pulse. The transfer pulse transfers the number 
stored in the counters to the readout at the end of 
each sample. The reset pulseends the measurement 
sample and initiates a new sample. 


4-8. AtT, the reset pulse resets the decade counters 
to zero and sets the comparator flip-flop to allow the 
4,5 kHz oscillator to run, starting the staircase ramp. 
The ramp increases until it equals the input. When 
the ramp and the input are equal (Tc) the comparator 
output changes the state of the comparator flip-flop, 
stopping the oscillator and the ramp. At Ty, about 
400 ms from the start of the sample, the transfer 
pulse transfers the stored countfrom decade counters 
to the digital display tubes. The reset pulse occurs 
at the trailing edge of transfer pulse, initiating a new 
sample. 


4-9. INPUT ATTENUATOR. 


4-10. The input attenuator A6 (see Figure 7-8) isa 
series voltage divider with a total resistance of 10 MQ. 
It provides five ranges from 100 mV full scale to 
1000 V full scale, and its output is 0 to +100 mV full 
scale on allranges. With a 60%overrange input, the 
attenuator output is +159.9mV. A6R4, R6, R9 and 
R12 are adjusted to calibrate the attenuator. A6R3* 
is selected to adjust the total resistance. Resistors 
A6R1, R77, R10 and R13 set the attenuator's output 
resistance at 900 kQ on all ranges. 
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Section IV 
4-11. INPUT AMPLIFIER AND INVERTER 
AMPLIFIER. 


4-12. The input amplifier is a feedback-stabilized dc 
amplifier with a gain of 100. The input stage is a 
differential amplifier made up of two matched field- 
effect transistors (A1Q1A and A1Q1B) enclosed in the 
same container. R4 and A1R84 adjust the balance of 
the input stage andact as zerocontrols for the ampli- 
fier. A1R84 is a coarse zero adjustment, and R4 is 
a fine adjustment. A1Q2 supplies a constant current 
to the differential amplifier to ensure linearity and 
stability. The output of the first stage is connected 
to another differential amplifier (A1Q3 and A1Q4) and 
then to emitter follower stage A1Q5. The signal from 
the emitter of A1Q5 drives A1Q6, the output stage. 


4-13. In afeedback amplifier such asthe input ampli- 
fier, the overall gain is inversely proportional to the 
amount of feedback, and if the open-loop gain of the 
amplifier is quite high, the gain is equal to the reci- 
procal of the feedback ratio. For example, if half of 
the output were fed back, the feedback ratio would be 
1/2, and the gain would be 2. In the Model 3430A 
input amplifier, the output from the collector of A1Q6 
is fedback to the gate of A1Q1B as shown by the heavy 
dotted line in Figure 7-3. A1R6, A1R7 and A1R9 
form a series voltage divider, and the voltage across 
A1R6 and 7 is applied to the gate of A1Q1B. Since 
the voltage across A1R6 and 7 is 1/100 of the total 
output, the gain is 100. A1R7 is adjusted to set the 
gain at.exactly 100. 


4-14. Superimposedac signalson the amplifier output 
are shunted around A1R9 by A1C3 and A1R71. Con- 
sequently, more of the ac signal is fed back, reducing 
the ac gain and improving the ac rejection of the amp- 
lifier. A pi type input filter (A1R2, A1C1 and A1C2) 
provides additional ac noise rejection. 


4-15. The inverter amplifier is a unity gain opera- 
tional amplifier. In this type of amplifier, the in- 
verted output isfed back to the input for gain stabili- 
zation, and the gain is equal to the ratio of the feedback 
resistance tothe inputresistance. The input resistance 
(A1R15) and the feedback resistance (A1R14 and 
A1R16) are equal, so the gain is one. A1R14 is 
selected to set the gain at exactly one. 


4-16. POLARITY CIRCUITS. 


4-17. The polarity amplifier and polarity flip-flop 
detect the polarity of the input signal and control 
A1K1 to switch the inverter amplifier in and out. A 
positive input de-energizes A1K1 and connects the 
inverter amplifier. Anegative input energizes A1K1 
and disconnects the inverter. 


4-18. A positive input to the polarity amplifier causes 
anegative output. The negative output at the collector 
of A1Q23 turns A1Q24 on and A1Q25 off. In this state, 
the + indicator, DS6, is illuminated and A1K1 is de- 
energized. With a negative input the polarity ampli- 
fier output is positive, turning A1Q24 off and A1Q25 
on. Inthis state, the - indicator, DS7, is illuminated, 
and A1K1 is energized. 
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4-19. COMPARATOR CIRCUITS. 


4-20. The comparator is a high gain amplifier that 
compares the staircase with the input voltage. The 
input stage, A1Q13A and A1Q13B, is a differential 
amplifier. The staircase is applied through A1R31 
to the base of A1Q13A, and the input voltage is applied 
through A1R30 to the base of A1Q13A. The staircase 
voltage is positive, and the input is negative. Before 
coincidence the voltage at the base of A1Q13A isnega- 
tive, and as the staircase approaches the input the 
base voltage approaches zero. When the staircase 
becomes just slightly larger than the input, the base 
of A1Q13A becomes slightly positive; and the com- 
parator saturates, triggering the comparator flip-flop. 


4-21. The comparator flip-flop (A1Q16 and A1Q17) is 
a bistable circuit that controls the 4.5 kHz oscillator. 
At Ty, A1Q16 is cut off and A1Q17 is on, starting 
the 4.5 kHz oscillator. At T,, the negative output 
from the comparator turns on A1Q16, changing the 
state of the comparator flip-flop. The negative out- 
put from the collector of A1Q17 stops the 4.5 kHz 
oscillator. At T,, the reset pulse resets the com- 
parator flip-flop to its original state. 


4-22. 4.5 KHZ OSCILLATOR AND COUNT 


GATE. 


4-23. The 4. 5 kHz oscillator isa relaxation oscillator. 
A1R27, A1R28, and A1R29 form a voltage divider, 
and the voltage across A1R29 isabout -10 V, keeping 
A1Q8 and A1Q9 cut off. Capacitor .AlC8 charges 
toward -30 V, and when its charge reaches about 11 
volts, A1Q8 and A1Q9 turn on, discharging A1C8. 
When A1C8 is discharged, A1Q8 and A1Q9 are again 
reverse biased and A1C8 begins to recharge toward 
-30 V. This cycle continues, resulting ina 4.5 kHz 
non-symmetrical square wave at the collector of 
A1Q8. The frequency of oscillation is primarily 
determinedby the RC time constant of Al1C8 and A1R26. 


4-24. The count gate, A1Q7, controls the 4.5 kHz 
oscillator. When A1Q7 is on, it shorts A1C8, pre- 
venting the oscillatorfrom operating. When A1Q7 is 
cut off, it has no effecton the oscillator. At T,, the 
negative output from A1Q7 in the comparator flip- 
flop turns A1Q7 on, stopping the oscillator. 


4-25. DECADE COUNTER CIRCUITS. 


4-26. The decade counters count the pulses from the 
4.5 kHz oscillator and generate a binary coded deci- 
mal number equal to the total number of pulses. 
Figure 4-2 shows a block diagram of a typical decade 
counter. The counters each contain four binaries 
connected in series. Each binary isa bistable multi- 
vibrator connected to change state with each input 
pulse. Binary A will change state with each pulse 
from the oscillator; binaries B through D will follow 
the switching sequence shown in Table 4-1. Each in- 
put pulse will cause a unique combination of outputs. 
There are ten such combinations and each one re- 
presents a decimal digit. 
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Table 4-1. Counter Switching Sequence 


DECIMAL COUNTER STATE 
4-LINE CODE 
| COUNT (MH conouction ) 


WEIGHTING 


A B D ~ 
E ol 
A J f — 
ay] el | Bel | Ge 
AB = 
Sh OE! | Ge 
4 a° 
A B D Cc 
ay 
i} 1 i] 
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TYPICAL 


mau ow 


BINARY "A BINARY "B 
Ql, Q2 
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Model 3430A 


BINARY 
(—= symbol ———> 


TO 
BASE 
Q2 


INPUT BINARY "A" 


RESET 


BINARY D BINARY C 


OUTPUT TO 
NEXT STAGE 


Figure 4-2. Decade Counter Circuit 


4-27. A given binary, A for example, has two states, 
Aand A. (See typical binary in Figure 4-2.) When 
the A transistor is conducting the binary is in the A 
state, and when the A transistor is conducting the 
binary is in the A state. A is called the "true" state 
and A the "false" state. 


4-28. A true binary represents a decimal number. 
(A=1, B =2, C =2, and D =4.) A false binary re- 
presents zero. The decimal number represented by 
the decade counter is the sum of the numbers repre- 
sented by each binary. For example, if binary A is 
true, B is true, D is false, and C:is true; the number 
represented is 1+2+0+2=5. 


4-29. Table 4-1 shows the counting sequence. The 
arrow in each block shows the direction the binary 
has switched. Initially each binary is set to the false 
state by the reset pulse (DCBA = 0000). The following 
action takes place when a series of pulses is applied 
to the counter: 


a. The first pulse switches A to the "1" (true) 
state. 


b. Thesecond pulse switches A tothe "0" (false) 
state, and the outputfrom A switches to B to 
the ''1" (true) state. (DCBA = 0010 = 2.) 


c. The third pulse switches A to the "1" state. 
(DEBA = 0011. ="3,.) 


d. The fourth pulse switches A to the ''0" state; 
the outputfrom A changes B to the ''0" state; 
the output from B changes D and C to the ''1" 


4-4 


state. The resulting signal from C is applied 
to B and D to return B to the "1" state and D 
to the '0'' state. Although D is connected to 
C, no switching occurs at C because C has 
not recovered from its recent switching. 
(DCBA = 0110 = 4.) 


The fifth pulse switches A to the ''1" state. 
(DGBAE01117= 5.) 


The sixth pulse switches A to the ''0" state; 
the output from A switches B to the "0" state; 
the outputfrom B switches D to the "1" state. 
(DCBA = 1100 = 6.) 


The seventh pulse switches Ato the ''1" state. 
(DCBAs=1101 = 7.) 


The eighth pulse switches A to the ''0"' state; 
the output from A switchesB to the ''1" state. 
(DCBA =1110 = 8.) 


The ninth pulse switches A to the ''1" state. 
(DCBA = 1111 = 9.) 


The tenth pulse switches A to the ''0" state; 
the outputfrom A switches B to the "0" state; 
the output from B switches D to the "0" state; 
the output from D switches C to the "0" state; 
(DCBA = 0000.) When C becomes "0", C 
produces an output pulse which serves as a 
carry pulse tothe next counter. The counter 
is now in its original state. 
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FROM 
BINARY 


FROM 
BINARY 


FROM 
BINARY 


FROM 
BINARY 


EQUIVALENT 


CIRCUIT 


OUTPUT 


3430A-RO 


A 


OUTPUT 


Figure 4-3. D/A Converter Circuit 


4-30. D/A CONVERTERS. 

4-31. The D/A converters convert thebinary numbers 
represented by the counters to an equivalent current. 
Thus, each pulse into the counters causes the number 
represented to increase by one, and causes the current 
out of the converters to increase by one increment. 
The staircase amplifier converts the current from 


D/A converters to a proportional voltage, producing. 


the staircase ramp. 


4-32. Figure 4-3 contains an equivalent circuit of a 
D/A converter. Switches Slthrough S4 are operated 
by binaries A, B, D, andC respectively. When the 
binaries are false, the switches are switched to ground 
as shown; when the binaries are true, they are 
switched to the opposite position. When binary A is 
true, current flows from E ref to the output through 
circuit A. This current is equivalent to a 1 in the 
counter. WhenbinaryB is true, currentflows through 
circuit B to the output. The current through circuit 
B is twice as much as the current through circuit A, 
and this current represents a 2. When D is true, 
four times as much current flows to the output, re- 
presenting a 4. When C is true, the current output 
represents a 2. The current output from the D/A 
will be proportional to the number in the counter. 


4-33. Also shown in Figure 4-3 is the circuit used in 
the unitsand tens D/A converters. The switchesare 
replaced by switching transistors. A false output 
from binary A would turn Q1 on, clamping its col- 
lector to ground. A true output would keep Qi cut 
off, allowing a current path from the -9 V reference 
through the two 4R resistors to the output. This cur- 
rent represents al. Transistors Q2 through Q4 are 
controlled by binaries B, D, and C respectively. 


4-34, The hundreds D/A circuits operate in a similar 
manner; however, the transistor switches operate in 
the inverted mode. That is, the transistor is turned 
on by the bias on the base-collector junction, rather 
than the base-emitter junction. When operated in the 
inverted mode, the switching resistance of the tran- 
sistor is verylow. Thisis necessary in the hundreds 
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D/A circuits so that switching resistance does not 
affect the D/A output current. Figure 4-4a shows a 
typical D/A converter circuit when the associated 
binary is in the false state. Both the base-emitter 
andbase -collector junctions of Ql are reverse biased, 
so Q1 is off. The base-collector junction of Q2 is 
forward biased,so Q2 is turned on. The switching 
current, Igy, flows through Rp and Q2 to ground. 
Since the output to the staircase amplifieris at a vir- 
tual ground (operational amplifier input), and because 
Rp /A is a relatively high value, the current through 
Rp/a to the staircase amplifier will be insignificant. 


4-35. Figure 4-4b shows conditions when the binary 
is in the true state. Both junctions of Q2 are now 
reversed biased, so Q2 is turned off. The base- 
collector junction of Q1 is now forward biased, turning 
Qi on. Theswitching current now flows from the -9 
V reference supply through Q1 and Rp, which could 
cause excessive loading of the reference supply. Q3 
is on at the same time QI] is on, thus providing a 
source of compensating current to offset the switching 
current. Since Igy is approximately three times as 
much as the D/A current Ip /,4, the sum of the com- 
pensating current, IcQ yp, and Ip / A should equal 


Isw. 


4-36. To provide the 60% overranging capability of 
the 3430A, an overrange binary has been included in 
the hundreds decade counter (see Figure 7-4). When 
binary C changesfrom true to false, overrange binary 
E changes to the true state. This changes the state 
of the overrange flip-flop, lighting DS8, which is the 
overrange ''1"’ indicator in the front panel display. 
Binary E, in the true state, also turns on its asso- 
ciated D/A circuit, and is coupled tothe binary D D/A 
circuit, holding this circuit on, but allowing the bi- 
nary and readout to reset to zero. Since the binary 
D D/Acurrenthasa weight of 4, and the binary E D/A 
current has a weight of 6, this provides an output of 
10 from the hundreds decade to the staircase ampli- 
fier. Because thebinary D D/A circuit is held on by 
the overrange binary, the hundreds decade may now 
count only five additional counts. This allows a maxi- 
mum front panel reading of 1599. 
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Figure 4-4. Typical Hundreds Decade D/A Circuit 


4-37. STAIRCASE AMPLIFIER. 


4-38. The Staircase Amplifier converts the current 
from the D/A converters to a proportional voltage, 
producing the staircase ramp. It is an operational 
amplifier similar to the inverter amplifier. Its gain 
is adjusted by A1R51 so that a full scale staircase 
current will produce a + 10.000 volt output. A1R50* 
in the feedback circuit is selected to bring the gain 
adjustment into the range of A1R51. 


4-39. DISPLAY AND STORAGE CIRCUITS. 


4-40. The binary coded outputs of the counters con- 
trolneon lamps. The lampsactivatea photoconductor 
matrix which is connected to the display tube. A 
lighted photoconductor element has a resistance of 
about 20,000 ohms, and an unlighted element has a 
resistance of several megohms. Each binary coded 
decimal output yields a unique low resistance path 
through the matrix. There are ten such paths, and 
each is connected to a digit in the display tube. 


4-41. Two lamps are connected to each binary, one 
to each collector. The lamp in the conducting col- 
lector is lit, and the one in the non-conducting col- 
lector is extinguished (see Figure 4-5a). Ordinarily, 
the lamps would reverse every time the binary switched, 
and the readout would flicker during the counting and 
resetting process. However, two diodes are con- 
nected between the lamps so that the lamps can only 
change state when the diodes are properly biased (see 
Figure 4-5b). This prevents flickering in the read- 
out. 


4-42. First consider the circuit without the diodes 
connected (Figure 4-5a). Lamp A is lighted, and 
lamp A isdark. Sincetransistor A isnot conducting, 
the voltage across lamp A is established by both the 
circuit of conducting lamp A and the collector voltage 
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of transistor A. This voltage is typically 38 V, much 
lower than the lamp's firing potential of 70 V. So 
lamp A cannot fire. 


4-43. When the binary changes state, the transistor 
A collector voltage drops to -1 volt, and the collector 
of transistor A rises to -23 volts. When transistor 
A cut off, the voltage at the junction of the two lamps 
increases to about 70 volts and lamp Afires. Lamp 
Ahas -23 volts on one side and - 70 volts on the other, 
and is extinguished. 


4-44, When the diodes are connected as shown in 
Figure 4-5b, the switching of the lamps can be 
stopped. With +4 volts applied, bothdiodesare for- 
ward biased, clamping the bottom side of both neons 
to +4 volts. The voltage across the extinguished neon 
is now held at the sustaining voltage of the lighted 
neon, and the lamps cannot change state. 


4-45, At T;, the -30 volt transfer pulse is applied to 
the diodes, reverse biasing them. The diodes are 
now effectively removed from the circuit and the 
lamps change to the state of the binary. At T,, the 
transfer pulse is removed, and the lamps remain in 
that state until a new reading is transferred. 


4-46. TIMING CIRCUITS. 


4-47. The 2 Hz oscillator is a relaxation oscillator 
similar to the 4.5 kHz oscillator. Its output is a 
2 Hz, negative going, 100 ms pulse that is applied to 
the base of A1Q28, the transfer amplifier. The out- 
put from the emitter of A1Q28 is the transfer pulse 
shown in Figure 7-2. The transfer pulse goes to the 
decade counter assemblies and is also applied to the 
reset amplifier. A1C13, A1R78, and A1R79 in the 
base circuit of A1Q29 differentiate thetransfer pulse. 
The spike from the leading edge does not affect A1Q29, 
but the positive spike from thetrailing edge turns on 
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MMB INDICATES BINARY IN ONE STATE. A.WITHOUT STORAGE 


a 


LAMP A FIRED,LAMP A 
LAMP A FIRED, EXTINGUISHED. 
LAMP A EXTINGUISHED. 


- |50V 


390K INSUFFICIENT 
VOLTAGE TO_ 
FIRE LAMP A 


BINARY BINARY 
ey 


B. WITH STORAGE 


|. STORAGE 2. TRANSFER BEGINS 3. TRANSFER COMPLETE 


CONDITIONS DURING CONDITIONS DURING 

INITIAL PERIOD OF FINAL PERIOD OF 
LAMP A ON, TRANSISTOR A TRANSFER PULSE TRANSFER PULSE 
NOT CONDUCTING. 


~150V -150V 
MOMENTARY RISE = 
IN VOLTAGE WHILE LAMP A 
LAMP A IONIZES 390K REMAINS 
ON UNTIL 
LAMP A 


-8ev FIRES 
LAMP AIS 


IONIZING a Y 


% -30V =30V te 
TRANSFER * TRANSFER 
FORWARD Agra REVERSE EULSE 


BIASED BIASED 


BINARY BINARY 


> x a 
TRANSFER PULSE itr 


NOTE: LAMP VOLTAGES, TYP: FIRES AT 70V. AFTER IONIZATION DROP ACROSS 
REV A LAMP STABILIZES AT APPROXIMATELY 55V. 


Figure 4-5. Storage Circuits 
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R FEEDBACK 
450K 


POSITIVE REFERENCE INPUTS 


Model 3430A 


NEGATIVE REFERENCE INPUTS 


Figure 4-6. Ratio Reference Amp 


A1Q29 to generate the reset pulse. Thus, the reset 
pulse occursat the trailing edge of the transfer pulse, 
the end of the sample. 


4-48. RATIO OPTION. 


4-49, In the ratio mode of operation, the output of the 
reference amplifier replaces the internal - 9 Vref- 
erence to the D/A circuits. Figure 4-6 shows simp- 
lified diagrams of the reference amplifier for positive 
and negative reference inputs. When a positive ref- 
erence input is used, the reference amplifier is con- 
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nected as an inverting operational amplifier with a 
gain of 9, where 


Reeedback 


input 


Gain 


When the reference input is negative, the reference 
amplifier is used as a non-inverting voltage ampli- 
fier, alsohaving a gain of 9, where Gain = Rl + R2/R2. 
The front panel display will indicate the ratio ofthe 
input voltage to the reference voltage. 
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Table 5-1. Test Equipment Required 


INSTRUMENT TYPE REQUIRED CHARACTERISTICS RECOMMENDED MODEL 


DC Standard Voltage Range: 0 - 1000 volts -hp- Model 741B AC/DC 
Accuracy: +0.02% of setting Differential Voltmeter/ 
+10 pV DC Standard 


DC Voltmeter 


Range: 0 - 1000 V 


-hp- Model 3420A/B Dif- 
Accuracy: +0.01% or better 


ferential Voltmeter/ 
Ratiometer or -hp- 
Model 3460A Digital 
Voltmeter 


DC Voltmeter Range: 0 - 300 V -hp- Model 427A Volt- 
Accuracy: +2% meter 
Oscilloscope Bandwidth: to 450 kHz -hp- Model 120B Oscil- 
Sensitivity: 10 mV/cm loscope 


Variable Transformer Output Voltage: 103 to 127 Superior Electric Co. 

Vac (or 207 to 253 Vac) Powerstat 3PF116 (for 
115 V line) 3PF216 (for 
230 V line) 


0.62 uF s10b mylar “yp. Part No, 0160-0921 
1.0 MO 40.1% 1/8 W “yp Part No, 0811-0473 


Resistor 400 kQ +0.02% 1/8 W Use four -hp- Part No. 
0811-0191, 100 kKQ re- 
sistors 


50 ka 2108 1/AW eo mas 


600 2 1% 1/4 W ‘np- Part No. 0698-5405 
Oscillator Frequency Range: 100 Hz 
Output: >10V rms 


AC Voltmeter Range: 0-10V 


-hp- Part No. 5060-0630 


-hp- Model 200 CD Wide 
Range Oscillator 


-hp- Model 403A AC 


Frequency Range: 0 - 100 | Transistor Voltmeter 
Hz 


Accuracy: +3% 
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SECTION V 
MAINTENANCE 


5-1. INTRODUCTION. 


5-2. This section contains information necessary to 
maintain the Model 3430A. Thefollowing paragraphs 
describe the Performance Checks, the Calibration 
Procedures and the Troubleshooting Procedures. 


5-3. REQUIRED TEST EQUIPMENT. 


5-4. Recommended test equipment for maintaining 
and checking performance of the Model 3430A is listed 
in Table 5-1. Test instruments other than those 
listed may be usedif their specifications equal or ex- 
ceed the required characteristics. 


5-5. PERFORMANCE CHECKS. 


5-6. Use the following front and rear panel procedures 
to verify proper operation of the Model 3430A. The 
Model 3430A and test equipment should be operated at 
115/230 Vac unless otherwise specified. A Perform - 
ance Check Test Card is provided at the end of this 
section for recording the performance of the 3430A. 
The card can be removed from the manual and used 
as a permanent record of the incoming inspection or 
of a routine performance check. If the Model 3430A 
is found to be out of specifications at any point in this 
procedure, refer to Paragraph 5-15, Adjustment and 
Calibration procedure. 


5-7. ACCURACY CHECK. 


a. Connect the Model 3430A toa variable line 
transformer. 


b. Set line voltage switchto 115 or230 Vac, and 
turn the 3430A on with the line switch. 


AC-DC DIFFERENTIAL 
VOLTMETER/DC STANDARD 
hp741B 


@ 9 


© O 


© 
° 2H HO Og 


3430A-B-0900A 


GROUNDING STRAP 
DISCONNECTED 


Figure 5-1. 
01804-1 


c. Allow the 3430A to warm up for at least 10 
minutes. 


d. Short the JNPUT terminals, and set RANGE 
switch to(10 V. y See F-F 


e. Adjust the rear panel ZERO control for a 
front panel indication of 0.00 V. Optimum 
adjustment is indicated by alternate flashing 
of (+) and (-) indicators. 


f. Remove shorting connection from input. 


g. Connectthe standard asshown in Figure 5-1, 
and set the de standard output to 1.000 volts. 
The 3430A indication should be between 0.99 V 
and 1.01 V. 


h. Repeat step g for the values shown in Table 
5-2. Then repeat the entire test on the 100 mV, 
1000 mV, 100 V, and 1000 V ranges. The 
values shown in Table 5-2 maybe used on the 
100 mV, 1000 mV, 100 V and 1000 V test by 
moving the decimal point 1 or 2 places to the 
right or left. For the 1000 V test, do not 
exceed 1000 V input. 


i. Repeat step h with negative voltages up to 
500, removing input grounding strapon 3430A. 
Do not apply negative voltages greater than 
- 500 volts. 


j. Repeat steps h and i with line voltages of 103 
and 127 Vac (207 and 253 Vac with 230 Vac 
operation). 


hp3430A VARIABLE 


DC DIGITAL LINE 
VOLTMETER 


TRANSFORMER 


POWER CORD 


Accuracy Check 


5-1 


Section V Model 3430A 


hp 3430A 

DC DIGITAL 

AC-DC DIFFERENTIAL VOLTMETER 

VOLTMETER/DC STANDARD 
hp741B 


@ @ ps 


fe) IMEG Ovl% 1/8W 
hp O8l|-0473 


© 
S) 
} o & 8 BO Oger ee 


3430A-B-O90IA 


Figure 5-2. Input Resistance Check 


Table 5-2. Calibration 5-8. INPUT RESISTANCE CHECK. 


Model 3430A 


a. Connect 3430A as shown in Figure 5-2. The 
1 MQ resistor (-hp- Part No. 0811-0473) and 
the 3430A input resistanceform a series volt- 


' 
| 
\ 
Wo" pM 4 4 fe : 


age divider. Jj” Fa 
e: aN bs ay 
0. iL. -" HOO 
b. Set RANGE switch to 10 V. f 4 
1. Rs — fl yee ge 
Os 38 c. Set de standard output to 10.00 volts. ©. 5* , 
Dy- 
3. 4, =o 
4 5 d. The 3430A readout should indicate between 
‘ ; 9.05and 9.12. This corresponds to an input, 
5. 6. resistance of 9.7 to 10.3 MQ where ( 
6. ie re 
a displayed 
te eh Rinput ~ E -E series 
P input ~ “displayed 
8.98 
9.98 + 10 R_..._ _is 1 MQ in this test. 
series 


eta 
= 
j=) 


5-9. OVERLOAD INDICATION CHECK. 


FN ee 


a. Connect the de standard (-hp- Model 741B) to 
the 3430A INPUT. 


b. Set the 3430A RANGE to 10V. Set the dc 
standard to 15.0 volts. 


WIDE RANGE 
OSCILLATOR 
hp 200CD 


hp 3430A | 


DC DIGITAL 
VOLTMETER AC VOLTMETER 


3430A-B-0905 


Figure 5-3. AC Superimposed Noise Check 
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hp 3430A 
DC DIGITAL 
VOLTMETER 


AC-DC DIFFERENTIAL 
VOLTMETER/DC STANDARD 
hp 7418 


SHORT HIGH AND 
LOW TERMINALS 


GROUNDING STRAP 
DISCONNECTED 


3430A- B- 30099 


Figure 5-4. DC Common Mode Rejection Check 


c. Gradually increase the dc standard voltage. d. The 3430A reading should not change by more 
The 3430A should indicate accurate voltages than +2 digits. 
up to 15.99 volts. Input voltages above 15.99 - 
volts should cause the display to flash, indi- eee OU MOM MOU ER ECON 
cating overload condition. Witha 1 count over - 


load, the 3430A may indicate 19.99. This is a. Connect the 3430A as shown in Figure 5-4. 


normal. b. Zero the 3430A and set RANGE to 100 mv. 
5-10. AC SUPERIMPOSED NOISE REJECTION CHECK. c. Set de standard output to +10 V. 


d. The 3430A reading should not change more 


5-11. Figure 5-3 shows the AC Superimposed Noise than +3 digits, 


Rejection Check. R1 is a 600 2 load for the test os- 


cillator. C3 blocksany dc from the oscillator output, 5-13. AC COMMON MODE REJECTION CHECK. 

and R2 providesa low source resistancefor the 3430A 

input circuits. a. Connect the 3430A as shown in Figure 5-5. 
a. Connect the 3430A as shown in Figure 5-3. b. Zero the 3430A and set RANGE to 100 mV. 


c. Set test oscillator to 60 Hz. Using the ac 
voltmeter as a monitor, set oscillator output 
to 7.07 V rms (10 V peak voltage). 


b. Zero the 3430A and set RANGE to 10 V. 


c. Set oscillator frequency to 60 Hz. Using the 
ac voltmeter asa monitor, set test oscillator d. The 3430A reading should not change more 
output to 1 V rms. than +3 digits. 


WIDE RANGE 
OSCILLATOR 
hp 200CD 


hp 3430A 
DC DIGITAL 
AC VOLTMETER VOLTMETER 


SHORT HIGH AND 
LOW TERMINALS 


GROUNDING sTRae | = 
DISCONNECTED 


3430A-B-30100 


Figure 5-5. AC Common Mode Rejection Check 
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5-14. RATIO ACCURACY CHECK (Option 01 Only). 5-17. COVER REMOVAL. 

a. Set 3430A to 1000 mV scale and set the dc 
standard (-hp- Model 741B) to 0.80 volts. 
Set rear panel RATIO/NORMAL switch to 
RATIO. 


b. Connect dc standard voltage tothe 3430A front — 
panel INPUT and rear panel REF INPUT. 
(See Figure 5-6.) This placesthe rear panel 
REF INPUT and front panel INPUT voltages 
in parallel, so the input ratio is 1.000. 


a. Toremove thetop or bottomcovers, remove 
the two Phillips screws at the rear of the 
cover, Slide the cover about 1 inchtothe rear, 
and lift off. 


b. To remove the side covers, remove the four 
Phillips screws on each cover and lift off. 


c. To replace covers, reverse the removal pro- 


c. Gradually increase the dc standard voltage cedure. 


from 0.80 to 1.20 volts. The 3430A digital 
display should read on or between 1003 mV 
and 997 mV. 


‘d. Disconnect 3430A ground strap. 


5-18. POWER SUPPLY (A5 ASSEMBLY) ADJUST- 
MENT. 


a. Supply the Model 3430A with primary power 


e. Position rear panel - REF + Switchto - (nega- and tun LINE seitch Of 


tive). 


f. Repeat steps a through c of this paragraph 


with negative voltages. b. Connect dc differential voltmeter (-hp- Model 


741B) to A5TP1, and adjust A5R20 for a 


g. The range attenuator and input amplifier - 30.0 volt +20 mV indication. 


determine the range accuracy and linearity of 
ratiomeasurements. Sincethe attenuator and 
input amplifier were checked by the DC Ac- 
curacy Check (Paragraph 5-7), the above ratio 
check is sufficient. 


_ 5-19. INPUT AMPLIFIER ZERO 


a. Short 3430A INPUT terminals. 


ae his. 


2 b. Center the rear panel ZERO adjust on the 
PROCEDURE. 


3430A. This control is a ten-turh potentio- f 
0-16. The following test and adjustment procedures meter. Ihe Takh ( 
should be performed only if it has been definitely de- 
termined by the Performance Checks given in Para- c. Set 3430A RANGE to 100 mV. 
graphs 5-5 through 5-14 that the Model 3430A is out 
of specifications. Figure 5-7 shows the location of d. Connect dc differential voltmeter (-hp- Model 
internal adjustments. 741B) to AITP1 (input amplifier output) and 


circuit ground (7). 


e. Adjust A1R84 (coarse adjust) to give 0.0 V 
+10 mV. 


f. Adjust the ZERO adjust (ten turn potentio- 
meter) on the rear panelof the 3430A to give 
zero volts A eh at AITP1. 


AC-DC DIFFERENTIAL 


hp3430A 
VOLTMETER/DC STANDARD DC DIGITAL 
hp 741B VOLTMETER 


ON 
REAR 
© 
GROUNDING 
STRAP 
DISCONNECTED 


3430A-B-0902A 


Figure 5-6. Ratio Accuracy Check 
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Figure 5-7. Location of Internal Adjustments 


5-20. INPUT AMPLIFIER CALIBRATION. 


a. 


01804-1 


Connect the Model 3430A, adc standard and 
a dc differential voltmeter asshownin Figure 
5-8. Ifa de standardis notavailable, a suit- 
able de voltage source can be built using a 
mercury battery and wirewound potentio- 
meters. The differential voltmeter can be 
used as amonitor toset thebattery supply to 
the desired output. 


Set the 3430A RANGE to 100 mV and set the 
de differential voltmeter to 10 V range. 


Set the dc standard output to -99.0 mV. 


Place a short across A1C11 in the Sample 
Oscillator. This stops the 3430A from 
sampling, eliminating any possible transient 
pickup. 


Adjust A1R7 for differential voltmeter reading 
of -9.90 volts. Thisadjuststhe input ampli- 


fier gain. (Read on Dif’ VM fromm AlTPI tin) 


lio 


Remove short from A1C11. 


APPLY ANEGATIVE VOLTAGE TO 
INPUT TERMINALS BEFORE 
GROUNDING A1TP1. THIS NEGA- 
TIVE INPUT PREVENTS POWER 
SUPPLY OVERLOADING WHEN 
AITP1 IS GROUNDED DURING 
INVERTER AMPLIFIER ADJUST - 
MENT (Paragraph 5-21). 


5-21. POLARITY AND INVERTER AMPLIFIER AD- 
JUSTMENTS. 03320 
———— OR See Service Note 277 


a. 


Connect de standard to 3430A INPUT. With 
the 3430A RANGE switch on 100 mV, adjust 
the dc,standard output to -99.0 mV. 


Short A1TP1 to A1TP5 (7%). This shorts 
the inverter amplifier and polarity amplifier 
inputs. 
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AC-DC DIFFERENTIAL 


VOLTMETER/DC STANDARD 


hp74IB 


Figure 5-8. 


Slowly adjust A1R59so that + and - indicators 
on front panel just change from -to+. This 
zeros the polarity amplifier. 


Connect the de differential voltmeter to the 
amplifier output at AITP2. se 
Adjust A1R17for a 0.0 indication 
on the differential voltmete 


Remove the short from A1TP1 to A1TP5. 
NOTE 


The Staircase Zeroand Gain adjust- 
ment, the D/A converter adjustment, 
and the Staircase amplifier offset ad- 
justment interact. Besure to make 
these adjustments in the order given. 


5-22. STAIRCASE AMPLIFIER ZERO AND GAIN AD- 
JUSTMENT. 


5-6 


a. 


Connect de standard to 3430A INPUT, and 


adjust its output for -99.0 mV. 
Set 3430A RANGE to 10 V. 


Disable the count gate by connecting a short 
between A1TP4 and AJTP5 (7 ). 


Connect de differential voltmeter to A1TP3. 


Adjust A1R52fora 0.0V £0.25 mV iwdicavion 
on differential voltmeter.—-This zeros the 
Staircase Amplifier. 


Connect a 400 kQ +0.02% wirewound resistor 
between A1TP9 and A5TP3. This applies a 
known calibration voltage to the Staircase 
Amplifier. If a 400k +0.02% resistor is 
not available use four 100k2 +0. 02% resistors 
(-hp- Part No. 0811-0191). 


Adjust A1R51 for a +1.000 volt reading on 
the differential voltmeter (-hp- Model 741B) 
at AITP3. This adjusts the Staircase Amp- 
lifier gain. 

5-7L dt 


pe, Ue ee FEAR De Bae 
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VOLTME TER/RATIOMETER 
hp 3420A 


h. 
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Model 3430A 


hp3430A 
DC DIGITAL 
VOLTMETER 


GROUNDING 
DISCONNECTED 


3430A-B-0904A 


Input Amplifier Calibration 


Remove de differential voltmeter from A1TP3 
and remove short from A1TP4 to A1TP5. 


Remove the 400 kQ precision resistor from 
A5STP3 and A1ITP9. 


5-23. D/A CONVERTER ADJUSTMENT. 


yes aaa = ee 


Do not adjust the hundreds D/A without first 


adjusting staircase amplifier (Paragraph 5-22). 


Connect de standard to 3430A INPUT. 


Turn off 3430A and place A2 assembly into a 
22 pin extender (-hp- Part No. 5060-0630), 
allowing- adjustment to be made while the 
assembly.is in the 3430A circuit. 


Place de differential voltmeter at A1TP3. 


Set A2S1 slide switch to TEST position, re- 
moving the internal reset pulse going to the 
tens and units decade counters (A3 and A4 
assemblies). 


Turn on 3430A and set RANGE to 100 mV. 
Adjust de standard so the 3430A displays 
+ 10.0 mV to + 10.9 mV. 


Connect short across A1C11 and then short 
A2TP2 to ASTP1. The order is important. 
This stops the 3430A from sampling and re- 
sets the tens and units decade counters to 
zero. The 3430A display should not change 
after the two shorts are connected. If the 
display changes, disconnect both shorts and 
reconnect until the display reads the same 
after ead as before shorting. 


sat A1TP3, then 


digcommect shor 11 and from 


A2TP2 to ASTPI. 


. Set de volt the 3430A displays 


Repeat step g of this paragraph. 
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Figure 5-8. 


c. Slowly adjust A1R59so that + and - indicators h. 


on front panel just change from -to+. This 


zeros the polarity amplifier. 


d. Connect the de differential voltmeter to the 
amplifier output at AITP2. c) 


e. Adjust A1R17fora 0.0 


(0.28 my onl hee 5-23. D/A CONVERTER ADJUSTMENT. 
on the differential voltmete 


a. 


f. Remove the short from A1TP1 to A1TP5. 


ROW SS b. 


The Staircase Zeroand Gain adjust- Ce 


ment, the D/A converter adjustment, 
and the Staircase amplifier offset ad- 
justment interact. Besure to make 

these adjustments in the order given. 


5-22. STAIRCASE AMPLIFIER ZERO AND GAIN AD- 


JUSTMENT. @e 


a. Connect de standard to 3430A INPUT, 
adjust its output for -99.0 mV. 


and 


b. Set 3430A RANGE to 10 V. f. 


c. Disable the count gate by connecting a short 
between A1TP4 and AITP5 (7 ). 


d. Connect de differential voltmeter to A1TP3. 


e. Adjust A1R52fora 0.0V £0.25 mV indication 
on differential voltmeter. —This zeros the 
Staircase Amplifier. 


f. Connect a 400 kQ +0.02% wirewound resistor 
between A1TP9 and A5TP3. This applies a 
known calibration voltage to the Staircase 
Amplifier. 
not available use four 100k +0. 02% resistors 
(-hp- Part No. 0811-0191). 


g. Adjust A1R51 for a +1.000 volt reading on ix 
the differential voltmeter (-hp- Model 741B) : 
at AITP3. This adjusts the Staircase Amp- i 
lifier gain, Je 
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If a .400kQ +0.02% resistor is h. 
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Input Amplifier Calibration 


Remove de differential voltmeter from A1TP3 
and remove short from A1TP4 to A1ITP5. 


Remove the 400 kQ precision resistor from 
A5TP3 and A1TP9. 


Do not adjust the hundreds D/A without first 
adjusting staircase amplifier (Paragraph 5-22). 


Connect de standard to 3430A INPUT. 


Turn off 3430A and place A2 assembly into a 
22 pin extender (-hp- Part No. 5060-0630), 
allowing- adjustment to be made while the 
assembly.is in the 3430A circuit. 


Place de differential voltmeter at A1TP3. 


Set A2S1 slide switch to TEST position, re- 
moving the internal reset pulse going to the 
tens and units decade counters (A3 and A4 
assemblies). 


Turn on 3430A and set RANGE to 100 mV. 
Adjust de standard so the 3430A displays 
+ 10.0 mV to + 10.9 mV. 


Connect short across A1C11 and then short 
A2TP2 to ASTP1. The order is important. 
This stops the 3430A from sampling and re- 
sets the tens and units decade counters to 
zero. The 3430A display should not change 
after the two shorts are connected. If the 
display changes, disconnect both shorts and 
reconnect until the display reads the same 
after shorting as before shorting. 


at AITP3, then 
11 and from 


disconnect shor 


A2TP2 to ASTP1. 


Set de volt the 3430A displays 


Repeat step g of this paragraph. 
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at A1TP3, then 


k. Adjus 
1C1l1 and from 


discon 
A2TP2 to ASTPI. 


so the 3430A displays OO) 


m. Repeat step g of this paragraph. 


n, Acjus ASG Fox PArBOO WIE at ars, then 
disconnect shorts across A1C1l and from 


A2TP2 to ASTPI. 


o. Set dc standard so the 3430A displays + 60/0) 


Uf dc sta 


p. Repeat step g of this paragraph. 


/ 
ad: AdiustAAR6 for £6,000} ts at AITP3, then / 
disconnect shorts across A1C1l1 and from j 


A2TP2 to ASTP1. 


r. Setdc standard 


e 3430A displays| # 100,04 ) 
s. Repeat step g of this paragraph. 


t. Adjust |ABRS6 for 410/000) volts at AITP3. 


u. Turn 3430A line switch to OFF. 

Z 
Remove shorts from A2TP% to A5TP1 and 
across AlCllandremovedc differential volt- 
meter from A1TP3. Set A2S1 to OPERATE. 


. Remove A2 assembly from the extender and 
install A2 assembly in the instrument. 


5-24, STAIRCASE AMPLIFIER OFFSET. 


5-25. The staircase offset adjusts the comparator 
switching point by biasing the staircase ramp. 


a. Turn on 3430A. 
Set the 3430A RANGE to 100 volts. 
Connect dc standard to 3430A INPUT. 


d. Connect the dc differential voltmeter to AITP1. 


e. Adjust the dc standard output until the 
differential voltmeter reads -15.0 mV#¥0.5 / 
mV. Slowly adjust A1R52 until the 34 
display just changes from - 00.1 V to 00.2V. 

f. Adjust the de standard output until the dif- 


ferential voltmeter reading is + 15.0 mV. 
Slowly adjust A1R17 until the display just 
changes from + 00.1 V to + 00.2 V. 


a 5-26. INPUT ATTENUATOR CALIBRATION. 

5-27. The Input Attenuator Calibration requires a dc 
standard (-hp- Model 741B). The calibration should 
be performed only if all the preceding adjustment 
and calibration procedures have been performed. 
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a. Allow the 3430A towarm upat least 10 minutes. 


b. Set 3430A RANGE to 1000 mV, short 3430A 
INPUT terminals, and adjust ZERO on the 
back panel. 


c. Connect de standard to 3430A INPUT. 
d. Set de standard to + 999.0 mV. 


e. Adjust potentiometer A6R4 for 3430A display 
of +999.0 mV. 


f. Repeat steps d and e for the values shown in 
Table 5-3. 


Table 5-3. Attenuator Adjustment 


Make 
Adjustment 
On 


RANGE 

Switch 

Setting 
+99.9mV 
+999, mV 
+9.99 V 
+99.9 V 
+999. V. 


100 mV 
1000 mV 
10 V 
100 V 
1000 V 


+99.90 mV 
+ 999.0 mV 
+9.990 V 
+99.90 V 
+999.0 V 


5-28. RATIO CALIBRATION (Option 01 Only). 


a. Turn 3430A off and place A7 Ratio Reference lip 
Amplifier on 22 pin extender board. Turn | 
3430A back on and allow 10 minute warm up. Fe 


b. Set RATIO/NORMAL switch to NORMALand ve | 
RANGE switch to 1000 mV. i | 


c. Connect dc differential voltmeter to A5TP3 | 
(-9 V ref) and record the voltage to 4 signi- ce | 
ficant digits. ie | 

d. Disconnect differential voltmeterfrom A5TP3 Gi | 
and connect it to A7TP1. 


e. Set RATIO/NORMAL switch to RATIO and 
+ REF - switch to +. 


f. Short rear panel REF INPUT to (77). 


Sail age eee 
AGE ees 


Loe > 


g. Zerothe Ratio Reference Amplifierby adjust- 
ing A7R11 for a 0.0 V +0.25 mV reading on 
the de differential voltmeter. 


SS 
coo at 


h. Remove short and connect dc standard in 
parallel toINPUT and REF INPUT terminals. 
Set standard output to + 1.000 V. 


i. Adjust A7R20 for a differential voltmeter 
reading at A7TP1 equal to the reading re- 
corded in step c. 


j. Set + REF - switch to - and reverse polarity 
of dc standard input. Remove shorting bar 
between 4 and ~+ terminals. 


_ _k, Adjust A7R4 fora differential voltmeter read- 
; ing equal to the reading recorded in step c. 


Turn instrument offand place A7assembly in 


its connector. 
5-7 
ge Kl | 
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5-29. TROUBLESHOOTING. 


5-30. When the Model 3430A operates improperly, 
first adjust and calibrate it according to the procedures 
in Paragraph 5-15. If calibrationis impossible, then 
proceed with the troubleshooting steps. Make sure 
that the trouble is not a result of conditions external 
to the 3430A and check for possible burned or loose 
components, loose connections, or any other condi- 
tion which might suggest a source of trouble. Check 
all printed circuit boards for separations or cracks 
and make certain that all pins are clean and tight. 


5-31. Using the block diagram and _ troubleshooting 
tree (Figure 5-9), and the troubleshooting procedure 
(Paragraph 5-32), isolate the trouble to a particular 
circuit or assembly. Then refer to the detailed 
troubleshooting procedure for that circuit. 


5-32. TROUBLESHOOTING PROCEDURE. 


5-33. The following procedure provides a quick method 
of isolating a malfunction to a particular circuit or 
assembly. Once the trouble is isolated to a givencir- 
cuit, refer to the detailed troubleshooting paragraph 
given for that circuit. This procedure requires a dc 
differential voltmeter, an oscilloscope, and adc stan- 
dard. 


NOTE 


Whenever making measurements at 
A1TP2, orat A1K1 when input volt- 
age is positive, connect a 1MQ iso- 
lation resistor between A1ITP2 or 
A1K1 and the input to the test instru- 
ment. 


5-34, PRELIMINARY CHECKS. 
a. Check power supply voltages. Table 5-4 lists 
correct voltages at A5test points. All volt- 
ages are referenced to circuit ground (/7 ). 


Table 5-4. Power Supply Voltages 


Nominal 
Voltage 


Typical Variation 


with 210% 1ine | Lyeicat 


Ripple 


(115 V Line) | Voltage Change 


-30. 0040.02 V 
- 9.0040. 50V 
+30. 00+0. 90 V 
+17. 0040. 50V 
+ 4,00+0.12V 


+0.05 V 
+0.002 V 
+0.02 V 
+0.01 V 
+0.008 V 


NOTE 


The value of the -9 V reference 
voltage measured at A5TP3 affects 
the value of factory selected re- 
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sistors A1R3*, A1R50*, A7R12*, 
and A7R19*. If the - 9 Vreference 
zener diode A5CR7is changed, re- 
fer to Paragraph 5-76. 


b. If power supply voltages are correct, apply 
a known half-scale voltage to all ranges. If 
an improper indication appears on only one 
range, troubleis in attenuator. If it appears 
on all ranges, trouble is elsewhere. 


5-35. ANALOG CIRCUITS (Positive Input). 


a. Set RANGE to 1000 mV, RATIO/NORMAL 
(Option 01 only) to NORMAL. Connect de 
voltmeter between transfer (moveable) contact 
on top left of A1K1 (see Figure 7-3) and con- 
nect + 1.000 V from dc standard to INPUT. 
Reading at A1K1 shouldbe - 10.00 V +0.02 V. 
If reading is OK, input amplifier, inverter 
amplifier and attenuator are OK, proceed to 
Paragraph 5-36. 


b. Ifvoltage at AlK1lis incorrect, check voltage 
at AITP1. Voltages at AITP1 and A1K1 
should be equal in magnitude, but voltage at 
A1TP1 should be positive. If not, trouble is 
in Inverter Amplifier. (See Paragraph 5-46. ) 


c. If voltages at AITP1 and A1K1 are equal but 
not 10.00 V, disconnect P9 connector from 
A1J9 connector and connect dc voltmeter to 
P9. Voltage should be approximately + 100 
mV. (Voltmeter will cause slight loading 
error.) If wltage is not +100 mV, trouble 
is in attenuator or switching; if reading is OK, 
trouble is in inputamplifier. (See Paragraph 
5-44, ) 


5-36. ANALOG CIRCUITS (Negative Input). 


5-37. Set dc standard output to -1.000 Vdc and con- 
nect de voltmeter to A1K1 transfer contact. Voltage 
at A1K1 should be -10.00 V +0.02 V. If voltage at 
A1K1 is positive, troubleisin polarity circuits. (See 
Paragraph 5-48 and 5-50. ) 


5-38. DIGITAL CIRCUITS. 


5-39. With 3430A on 10 V range, connect +1 V input 
and monitor waveform at the comparator flip-flop 
(A1TP4) withan oscilloscope. The proper waveform 
is shown in Figure 5-10A. Note the time duration 
between T, and Te. Increase input voltage to +2 V. 
Time between T, and T, should increase by a factor 
of 2. If waveform at A1TP4 is OK, all circuits ex- 
cept the counter, D/A, and display circuits are 
working, but may not be calibrated. 
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If waveform is OK, check 
counters (Para. 5-66), D/A 
circuits (Para. 5-67), and 
If there is a waveform at display circuits. 
A1TP4, note time duration 
between To and T,. Increase 
input voltage to +2.000 V. 
Time between Ty, and T, 
Apply +1.000 V input (10 V should double. 
Range). Monitor waveform 


at AITP4. 


If waveform does not vary 
correctly, see Para. 5-40. 


If voltage is -10.00 V 40.02 V, 

apply -1.000 V to input. Volt- No waveform at A1TP4, see 
age at A1K1 should again be Para. 5-41. 

-10.00 V +0.02 V. 


If voltage at A1K1 is positive, 
troubleshoot polarity circuits. 
(Para. 5-48 thru 5-51) 


If improper indication on all 
ranges, apply +1.000 V to in- 
put (1000 mV range) and check 
PASSES voltage at transfer contact of 
A1K1. 
Apply known half-scale voltage 


j to all ranges. 
Troubleshoot input amplifier 


If improper indication on only (Para. 5-44). 


Check power supply voltages. one range, troubleshoot at- 


(Table 5-4) tenuator and range switch. Disconnect P9 from A1J9 and 
(Fig. 7-8) check voltage on P9. Should 
? be approximately +100 mV. 
Troubleshoot power supplies. If voltage is not -10.00 V 
+0.02 V, check voltage at 


FAILS © 


3430A—C-30096 


Figure 5-9. Troubleshooting Tree 
5-8 


Troubleshoot attenuator and 


i db 
AT TE Lp ouamabe edual to range switching (Figure 7-8). 


voltage at AiK1 but opposite 

polarity. 
If voltages are not equal, 
troubleshoot inverter ampli- 
fier. (Para. 5-46) 


TROUBLESHOOTING TREE 


01804-1 


Section V 


A. 
COMPARATOR 
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STAIRCASE 
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C. 
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fe— 40S 


D. 
RESET PULSE 


}*#— 400MS + eo 


E. +3V — 
TRANSFER | | | 
PULSE —26V 


To 


aa 400MS 4 Wes — 


F. +3V —— 
SAMPLE | | | 
OSCILLATOR - : | 


To 


Figure 5-10. Waveforms 


5-40. Incorrect Waveform at AITP4. If there is a 
waveform at A1TP4, the comparator, sample oscil- 
lator, resetamplifier, andtransfer amplifierare OK. 
Also, the staircase amplifier must be operating. 
However, if the time between T, and T, does not 
vary in proportion to the input, the staircase voltage 
is incorrect. 


a. Monitor the staircase amplifier output (A1TP3) 
with anoscilloscope, and comparethe stair- 
case with the waveform shown in Figure 5-10B. 
Each step should be 10 mV amplitude and 
approximately 240 wsec induration. If stair- 
case amplitude is incorrect, check staircase 
amplifier gain (Paragraph 5-22) and D/A ad- 
justments (Paragraph 5-23). If staircase gain 
cannot be adjusted, refer to the staircase 
amplifier troubleshooting procedure (Para- 
graph 5-64). 


b. If staircase is discontinuous or intermittent, 
trouble is in 4.5 kHz oscillator, decade 
counters, orD/Aconverters. Applyan over- 
load input and connect an oscilloscope to 
A1TP8. Compare 4.5 kHz oscillator wave- 
form with waveform in Figure 5-10C. If 
waveform isincorrect, trouble is in 4.5 kHz 
oscillator (Paragraph 5-62). If waveform is 
OK, trouble is inD/A converter or counters 
(Paragraphs 5-66 and 5-67). 


5-41. No Waveform at A1ITP4. If there is no wave- 
form atA1TP4, thedigitalcircuits arenot operating. 
Either the comparator is not working, the timing 
circuits are not working, or there is no staircase. 
Since the timing circuits operate independently, they 


5-10 


should be checked first. Connect oscilloscope to 


A1TP7andcheckforareset pulse. (See Figure 5-10D. ) 


If the reset pulse is OK, proceed to Paragraph 5-41a. 
If the reset pulse is incorrect, check the transfer 
pulse waveform at A1TP6. (See Figure 5-10E.) If 
the transfer pulse is OK, the trouble is in the Reset 
Amplifier. If the transfer pulse is incorrect, con- 
nect an oscilloscope to the Sample Oscillator output 
(collector A1Q26), and check for waveform shown in 
Figure 5-10F. If the Sample Oscillator waveform is 
OK, trouble is in Transfer Amplifier (Paragraph 5-58); 
if not, trouble is in Sample Oscillator (Paragraph 5-60). 


a. If the timing circuitsare OK, troublemay be 
in Staircase circuits orcomparator circuits. 
Connect oscilloscope to A1ITP3, and monitor 
staircase waveform. If there is a staircase 
waveform at A1TP3, the staircase circuits 
are functioning, and the trouble is probably 
in the comparator circuits. (See Paragraphs 
5-52 and 5-54.) If thereis nostaircase, pro- 
ceed tob. 


b. Check the staircase amplifierby connecting a 
400 kQ resistor between A5TP3 and A1TP9 
and monitoring the de voltage atA1TP3. The 
reading at AlITP3 shouldbe + 1.0V. If reading 
is OK, proceed to c. If reading is incorrect, 
trouble is instaircase amplifier. (See Para- 
graph 5-64. ) 


c. Check 4. 5 kHz oscillator waveform at A1TP8. 
Figure 5-10C shows proper waveform. If 
waveform is incorrect, trouble is probably 
in oscillator. (See Paragraph 5-62. ) If wave- 
form is OK, trouble is probably in counters 
or D/A. (See Paragraphs 5-66 and 5-67.) 
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9-42. DISPLAY. 


5-43. If checks made in Paragraphs 5-34 through 5-41 
show no trouble, yetdisplay is incorrect, check dis- 
play circuits or recheck calibration of instrument. 


NOTE 


The test voltages shown in this section 
are nominal. A tolerance of +10% is 
acceptable. 


5-44, INPUT AMPLIFIER. 


5-45. If trouble is isolated to the input amplifier, 
measure voltages andcompare with Table 5-5. Con- 
nect short across INPUT terminals and adjust zero 
before making measurements. 


Table 5-5. Input Amplifier Voltages 
With Zero INPUT 


Test Point Voltage 


A1Q1A_ gate 
source 
drain 


A1Q1B gate 
source 
drain 


A1Q2  ~=base 
collector 
emitter 


A1Q3 base 
collector 
emitter 


A1Q4 _~—s base 
collector 
emitter 


Co onoo ONO ONO 


44 <<4 <<< <<< <<< 


5-46. INVERTER AMPLIFIER. 


5-47. Set 3430A on 1000 mV RANGE and connect 
+ 1000 mV to INPUT. Correct voltages are shown in 
Table 5-6. 


Table 5-6. Inverter Voltages 
With + 1000 mV INPUT on 1000 mV RANGE 


Test Point Voltage 


A1Q10A emitter 
base 
collector 


A1Q10B_ emitter 
base 
collector 


A1Q11 emitter 
base 
collector 


A1Q12 emitter 
base 
collector 


for) 
< 


— 
ST Snare ne) aap Me Sn ae! 


A1TP2 


0V 
OV 
6V 
OV 
OV 
4V 
OV 
3 V 
OV 
4V 
OV 
ULV 


ee 
So 


01804-1 


Section V 


5-48. POLARITY AMPLIFIER. 


5-49. Set 3430A on 1000 mV RANGE and connect 
+ 1000 mV and then -1000 mV to INPUT. Correct 
voltages are shown in Table 5-7. 


Table 5-7. Polarity Amplifier Voltages 


Test Point Voltage 
+1000 mV INPUT | -1000 mV INPUT 


A1Q21A emitter : 
base 


collector 


A1Q21B emitter 


base 
collector 


A1Q22 emitter 


base 
collector 


A1Q23 emitter 
base 
collector 


<<< <9 <sd4<4 <<99 
+ 
ry 
ee ae ae cee as 
oD O OFW FOTO Of © 
sss <<4 <9 <<49 
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9-50. POLARITY FLIP-FLOP. 


5-51. Set 3430A on 1000 mV RANGE and connect 
+ 1000 mV and then - 1000 mV to INPUT. Correct 
voltages are shown in Table 5-8. 


Table 5-8. Polarity Flip-Flop Voltages 


A1Q24 emitter 
base 
collector 

A1Q25 emitter 
base 
collector 


5-52. COMPARATOR. 


5-53. Set 3430A on 1000 mV RANGE and connect short 
circuit across INPUT terminals. Adjust ZERO con- 
trol on rear panel. Correct voltages are shown in 
Table 5-9. 


Table 5-9. Comparator Voltages 
With Shorted INPUT Terminals and Display of 000 


Test Point Voltage 


A1Q13A_ emitter 
base 
collector 


A1Q13B_ emitter 


base 
collector 


A1Q14 emitter 
base 
collector 


A1Q15 emitter 
base 
collector 


6V 
0V 
0V 
6V 
OV 
OV 
AN, 
0V 
5 V 
OV 
7V 
5 V 


0. 
4. 
0. 
0. 
4. 
3. 
4, 
3. 
4, 
3. 
8. 
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5-54. COMPARATOR FLIP-FLOP. 


5-55. Set 3430A on 1000 mV RANGE andconnect short 
circuit across INPUT terminals. Adjust ZERO con- 
trol onrear panel. Voltages should be approximately 
as in Table 5-10. 


Table 5-10. Comparator Flip-Flop Voltages 
With Shorted INPUT Terminals 


Test Point Voltage 


A1Q16 emitter 
base 


collector 


A1Q17 emitter 
base 


collector 


<<< <<< 


5-56. RESET AMPLIFIER. 


5-57. Connect short circuit across A1C1l. This will 
disable the sample oscillator. Correct voltages are 
shown in Table 5-11. 

Table 5-11. Reset Amplifier Voltages 


With A1C11 Shorted 


Test Point Voltage 


A1Q29 emitter 


base 
collector (A1TP7) 


5-58. TRANSFER AMPLIFIER. 


5-59. Connect shortacross A1C11. This will disable 
sample oscillator. Correct voltages are shown in 
Table 5-12. 


Table 5-12. Transfer Amplifier Voltages 
A1C11 Shorted 


Test Point Voltage 


A1Q28 emitter 
base 
collector (A1TP6) 


5-60. 2 HZ SAMPLE OSCILLATOR. 
5-61. Connect short circuit across A1C11 to disable 
circuit. Correct voltages are shown in Table 5-13. 
Table 5-13. Sample Oscillator Voltages 
With A1C11 Shorted 


Test Point Voltage 


A1Q26 emitter 
base 
collector 


A1Q27 


emitter 
base 
collector 


* Do not measure 
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5-62. 4.5 KHZ OSCILLATOR. 


5-63. Connect short circuit across A1C8 to stop os- 
cillator. Correct voltages are shown in Table 5-14. 


Table 5-14. 4.5 kHz Oscillator Voltages 
With A1C11 and A1C8 Shorted 


Voltage 


Test Point 


A1Q8 emitter 
base 
collector 


emitter 
base 
collector 


A1Q9 


* Do not measure 


5-64. STAIRCASE AMPLIFIER. 


5-65. Connect short circuit across INPUT of 3430A 
and adjust rear panel ZERO. Correct voltages are 
shown in Table 5-15. 


Table 5-15. Staircase Amplifier Voltages 


Test Point Voltage 


A1Q18A emitter 
base 
collector 


emitter 
base 
collector 


A1Q18B 


A1Q19 emitter 
base 


collector 


A1Q20 


emitter 
base 
collector 


5-66. COUNTER CIRCUITS. 
a. Set 3430A RANGEto1000mV andapply + 2.0 


ORS NOR COM COD 
Ss tts 


V toinput. Thenconnect shortacross A1C11. 


This will allow counter to free-run. Connect 
oscilloscope to units counter output (A4 pin 14). 
The output waveform should be similar tothe 
4,5 kHz oscillator waveform (Figure 7-2), 
but 1/10th the frequency. If waveform is OK, 
proceedto b. If waveform is incorrect, con- 
nect oscilloscope to collector of A4Q2, A4Q4, 
A4Q6, and A4Q8 respectively. In eachcase 
the waveform shouldbea switching waveform. 
If not, the trouble is in the binary associated 
with transistor under test. 


b. Connect oscilloscope to tens counter output 
(A3 pin 14). Output waveform should be 
similar tounits counter output waveform, but 
1/10th the frequency. If waveform is OK, 
proceed toc. Ifwaveform is incorrect, con- 
nect oscilloscope tocollector of A3Q2, A3Q4, 
A3Q6, and A3Q8 respectively. In each case 
the waveform shouldbe a switching waveform. 
If not, the trouble is in the binary associated 
with transistor under test. 
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ce. Connect oscilloscope to hundreds counter out- 
put (collector of A2Q7). The output waveform 
should be similar to the tens counter output, 
put 1/10th thefrequency. If waveform is OK, 
trouble is in overrange binary (A2Q20 and 
A2Q21) or overrange flip-flop (A2Q26 and 
A2Q27). If waveform is incorrect, check 
waveform at collector of A2Q2, A2Q4, and 
A2Q6 respectively. In each case the wave- 
form should be a switching waveform. Ifnot 
the trouble isin thebinary associated with the 
transistor under test. 


5-67. D/A CONVERTERS. 


5-68. The D/A converters can best be checked by 
analyzing the front panel indication. 


a. Set 3430A RANGE to 100 V. Connect dc stan- 
dard to INPUT. Set dc standard to 100 v. ff 
overrange digit should light, proceed to b. 
Otherwise trouble is in overrange D/A. 


b. Set3430A RANGE to 1000 V and apply + 10 V. 
Hundreds digit (most significant) should be 
zero. Increase input to 110 V. Hundreds 
digit should changeto 1. Increase input volt- 
age in 100 V increments to 910 V. Each time 
input voltage is increased, hundreds digit 
should increase by 1. If hundreds digit indi- 
cationis OK, proceedtostepc. Ifnot, trouble 
is in hundreds D/A. 


c. Set de standard to 5V. Tens (center) digit 
should be zero. Increase input voltage to 
15 V. Tens digit should change to 1. iIh- 
crease input voltage in 10 volt increments to 
95 volts. Each time voltageis changed, tens 
digit should increase by 1. If tens digit is 
OK, proceed to stepd. [If not, trouble is in 
tens D/A. 


d. Set dc standard to 0 volts. Units (least signi- 
ficant) digit should be zero. Set standard to 
1.0. Units digit should changeto 1. Increase 
standard output in 1 V increments to 2) Wo 
Each time voltage is increased, units digit 
should increase by 1. If indication is OK, 
trouble is not in D/A converters. If not, 
trouble is in units D/A. 


5-69. OPTION: RATIO REFERENCE AMPLIFIER. 


5-70. Set 3430A on 10 V RANGE. Connect +1 V de to 
rear panel REF input. Set REF slide switch to + 
and set RATIO/NORMAL slide switch to RATIO. 
Connect +10 volts to front panel INPUT. Correct 
voltages are shown in Table 5-16. 


01804-1 


Section V 


Table 5-16. Option 01 Ratio Reference Amp Voltages 


source 
drain 
gate 


source 
drain 
gate 


emitter 
base 
collector 


emitter 
base 
collector 


emitter 
base 
collector 


emitter 
base 
collector 


emitter 
base 
collector 


5-71. ADJUSTMENT OF FACTORY SELECTED COM - 
PONENTS. 


5-72. Eight resistors within the Model 3430A are indi- 
vidually selected in order to compensate for slightly 
varying circuit parameters. These resistors are de- 
noted by an asterisk (*) on the schematic, and the 
typical value is shown. The following paragraphs 
describe the function of the factory selected com - 
ponents, and give instructions for their selection. Nor- 
mally, these components need not be changed unless 
another associated component is changed. Replace- 
ment of the reference voltage zener diode for example, 
may require changing a factory selected component. 


5-73. A6R3*. 


a. A6R3* adjusts the total resistance of the input 
attenuator. A6R3* should never be changed 
unless A6R2 or A6R4 is replaced. 


b. If the 3430A cannot be calibrated to Para- 
graphs 5-26 and 5-27, A6R3* should be 
changed. If adjustment of A6R4, A6R6, A6R9, 
or A6R12 result in consistently high or low 
voltage readings at A1TP1, A6R3* shouldbe 
changed. If the absolute value of the voltage 
at A1TP1 is high, increase the resistance of 
A6R3*. 
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Factory values of A6R3* varyfrom 100 ohms 
to 110 kQ. 


Changing A6R3* requires recalibration of the 
Input Attenuator (Paragraph 5-26). 


5-74. A1R14*. 


a. 


A1R14* may be used toadjust the feedback of 
the inverter amplifier. The amplifier gain 
should be -1. For example, if the voltage 
atA1TP1 is +10.000V, thevoltage at A1TP2 
should be -10.000 V. If A1R15 and A1R16 
are equal in value, AlR14* becomes zero 
ohms anda shorting wire is inserted in the 
printed circuit board in place of A1R14*. 
A1R15 and A1R16 arematched for resistance 
value and temperature coefficient. There 
should be no reason tochange A1R14* unless 
A1R15 or A1R16 is changed. 


If AlRi5and AlR16are not matched in value 
towithin 1.5o0hms, the resistor with the higher 
value should be placed in the A1R15 position, 
and the one withthe lower valuein the A1R16 
position. A1R14* should then be selected to 
adjust the gain of the amplifier. With 100.0 
mV input to the 3430A on the 100 mV range, 
A1R14* should be increased 1.5 ohms per 
millivolt of errorat AlTP2, to amaximum of 
9.0 ohms. 


Adjusting the value of A1R14* requires no 
further calibration. 


5-75. AlR4* and A1R5*. 


a. 


A1R4* and A1R5* are selected to adjust the 
bias of Al1Q1A and A1Q1B in order to correct 
for zero drift of upto 3 counts during instru- 
mentwarmup. Decreasing A1R4* or increasing 
A1R5* by 1 kQ will shift the temperature co- 
efficient of the amplifier about -10 nV/°C, 
correcting for approximately 1 count of posi- 
tive drift. Increasing AlR4* or decreasing 
A1R5* by 1 kQ will shift the temperature co- 
efficient about +10 4V/°C. Since A1R4* and 
A1R5* have a tolerance of +1%, a replace- 
ment resistor shouldbe compared to the orig- 
inal on a high resolution ohmmeter or bridge 
to be sure the desired change is being made. 


If the zero drift cannot be corrected by ad- 
justing the value of A1R4* or A1R5*, or is 
greater than 3 counts, and the power supply 
voltagesand regulationare satisfactory, (see 
Table 5-4), A1Q1, A1Q2, A1Q3 or A1Q4 may 
be defective. 
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Changing A1R4*, A1R5*, A1Q1, A1Q2, A1Q3, 
or A1Q4 requires recalibration of the input 
amplifier zeroand gain (see Paragraphs 5-19 
and 5-20). 


5-76. A1R3*, A1R50*, A7R12* (Option 01), and A1R19*. 
(Option 01). 


The value of factory selected resistors A1R3*, 
A1R50*, A7R12*, and A7R19* is affected by 
the actual voltage of the - 9 V reference sup- 
ply. It should not be necessary to change 
any of these resistors unless the - 9 V ref- 
erence zener diode A5CR7 or the power sup- 
ply assembly A5ischanged. Table 5-17 shows 
suggested values for these resistors for 
various -9 Vreference voltages. Since para- 
meters other than the - 9 V reference supply 
may affect the values of these resistors, the 
values determined by the use of Table 5-17 
may not be optimum. 


Measure the - 9 V reference voltage at A5TP3 
and locate the corresponding point at the sides 
of Table 5-17. Place a straightedge across 
Table 5-17 and determine the resistor value 
in the appropriate column. 


A1R3* controls the current in the constant 
current source in the input amplifier. Changing 
A1R3* requires no additional calibration. 


A1R50* controls the staircase amplifier gain. 
If adjustment of A1R51 in Paragraph 5-22, 
step g, results in consistently low voltage 
readings, decrease the negative feedback to 
the amplifierby increasing A1R50*. Changing 
A1R50* requires recalibration of the staircase 
amplifier gain (see Paragraph 5-22). 


A7R12* controls the zero range of the ratio 
reference amplifier. Ifadjustment of A7R11 
in Paragraph 5-28, step h, results in a 
consistently negative voltage at A7TP1, in- 
crease the resistance of A7R12*. Changing 
ATR12* requires calibrationof the ratio ref- 
erence amplifier (see Paragraph 5-28). 


A7R19* controls the feedback of the ratio ref- 
erence amplifier. If adjustment of A7R20in 
Paragraph 5-28, step i, results in voltage 
readings that are consistently too negative, 
increase the feedback by decreasing A7R19*. 
Changing A7R19* requires calibration of the 


ratio reference amplifier (see Paragraph 5-28). 
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9e20 


9210 


9eO 


8290 


8e80 


8e/0 


8e60 


Table 5-17. Factory Selected Resistor Values 


AIR3* 


230/K 
0698-3158 


IK 
0757-0280 


le4K 
0698-4424 
|e/8K 
0757-0278 


2el5K 
0698-0084 


2049K 
0698-4435 

2e6IK 
0698-0085 

2e8/K 
0698-315 


63e4K 
0698-3280 


2005K 
0698-3245 


57e6K 


2302K 0698-4500 


0698-4485 


20e0K 
0757-0449 


5203K 
Ono naO2ige 


47 eK 
0757-0457 


|9e6K 
226K 0698-3157 


0757-0349 


43e2K 
0757-0456 


3el6K 
0757-0279 39-2K 
0757-0124 ae 
staat 0698-4484 
350K 
22elK 0698-4494 
as 3e92K 
OST tae 0757-0435 
32e4K 
0698-4492 
eas 
-O 28e7K 
0698-4483 
21e5K 0698 -3155 be 
0757-0199 BSE EI 
499K 230/K 
0698-3279 0698-3158 \8e2K 


0757-0448 


ALL RESISTOR VALUES 11%, I/8W METAL FILM 


-HP- 
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9020 


910 


9e0 


8e90 


8e80 


8070 


8260 
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w PERFORMANCE CHECK TEST CARD 
Hewlett-Packard Model 3430A Tests performed by 
DC Digital Voltmeter Date 
Serial No. - 


PARAGRAPH DESCRIPTION CHECK 


ACCURACY CHECK + (0.1% of reading + 1 digit) 


Range Reading (with full scale input) 


Positive Negative 


100 MV 
1000 MV 
LORE: 
100 V 
1000 V 


INPUT RESISTANCE CHECK 10 MQ +3.0% 
OVERLOAD INDICATION CHECK Flashing display 
NOISE REJECTION CHECK 40 dB at 60 Hz 


COMMON MODE REJECTION CHECK > 90 dB on 100 mV Range 
De 
AC 


RATIO ACCURACY CHECK + (0.15% of reading + 1 digit) 
(OPTION 01 ONLY) 
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SECTION VI 
REPLACEABLE PARTS 


6-l. INTRODUCTION. 


6-2, This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alpha- 
meric order of their reference designators and indi- 
cates the description, -hp- part number of each part, 
together with any applicable notes, and provides the 


following: 


a. Total quantity used in the instrument (TQ 


column). 


The total quantity of a part is given 


the first time the part number appears. 


b. Description of the part. 


tions below. ) 


(See list of abbrevia- 


c. Typical manufacturer of the part in a five- 


digit code. 
facturers. ) 


(See Appendix A for list of manu- 


d. Manufacturer's part number. 


REVG 


01804-1 


® Dupont de Nemours 


6-3. Miscellaneous parts are listed at the end of 
Table 6-1, 


6-4. ORDERING INFORMATION. 


6-5. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office. 
(See Appendix B for list of office locations, ) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers, 


6-6. NON-LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 
a. Instrument model number. 
b. Instrument serial number. 
c. Description of the part. 


d. Function and location of the part. 


DESIGNATORS 
A = assembly F = fuse MP = mechanical part LC = thermocouple 
B = motor FL = filter iD = plug V = vacuum tube, neon 
BT = battery HR = heater Q = transistor bulb, photocell, etc. 
(é = capacitor IC = integrated circuit QCR = transistor-diode WwW = cable 
CR = diode J = jack R = resistor x = socket 
DL = delay line K = relay RT = thermistor XDS = lampholder 
DS = lamp L = inductor NS) = switch XF = fuseholder 
E = misc electronic part M = meter oT = transformer Z = network 
ABBREVIATIONS 
Ag = silver ID = inside diameter ns = nanosecond (s) = 10° sl = slide 
Al = aluminum impg = impregnated seconds SPDT = single-pole double- 
A = ampere (s) incd = incandescent nsr = not separately replace- throw 
Au = gold ins = insulation (ed) able SPST = single-pole single- 
q entatte k2  =kilohm (s)=10*? ohms ~— = ohm (s) aes 
ae Re ae +3 obd = order by description oe = Netcast 
coef = coefficient kHz = kilohertz =10 ~ hertz OD = etn Ghee aiae TC = temperature coefficient 
com = common TiO, = titanium dioxide 
comp = composition L = inductor s 
conn = connection lin = linear taper P 2 P seo ai it tog = toggle 
dep = deposited log = logarithmic taper Pe a Pia ee clt Cut %; = = ede 
; - rim = trimmer 
DPDT = double-pole double- a S ilit= 1073 pF = picofarad (s) = 10 TSTR = transistor 
throw 3 farads 
DPST = double-pole single- mA = milliampere (s) = 10 piv = peak inverse voltage Vv = volt (s) 
throw amperes 46 p/o = part of vacw = alternating current 
MHz = megahertz = 10°” hertz pos = position (s) working voltage 
elect = electrolytic MQ = megohm-(s) = 10+6 ohms poly = polystyrene var = variable 
encap =encapsulated met flm = metal film pot = potentiometer vdew = direct current working 
mfr = manufacturer p-p = peak-to-peak voltage 
F = farad (s) mtg = mounting 3 ppm = parts per million 
FET = field effect transistor mV = millivolt (s) = 10 ~ volts prec = precision (temperature WwW = watt (s) 
fxd = fixed U = micro = 107 -6 coefficient, long term w/ = with 
Gans = gallium arsenide LV = microvolt (s) = 10 ~ volts stability, and/or tol- wiv = working inverse voltage 
GHz = gigahertz = 10*9 hertz my = Mylar erance) w/o = without 
-9 ww = wirewound 
gd = guard (ed) nA = nanoampere (s) = 10 R = resistor * = optimum value selected 
Ge = germanium amperes Rh = rhodium at factory, average 
? 
gerd = ground (ed) NC = normally closed rms = root-mean-square value shown (part may 
Ne = neon rot = rotary be omitted) 
H = henry (ies) NO = normally open 
Hg = mercury NPO = negative positive zero Se = selenium ks = no standard type num- 
Hz = hertz (cycle (s) per (zero temperature co- sect = section (s) ber assigned (selected. 
second) efficient) Si = silicon or special type) 
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Figure 6-1. Chassis Parts 


03430-00202 Panel rear 
5060-0703 Frame assembly 
5000-0703 Side Cover 


2370-0020 Screw: Phillips 3/16 in. 
hardware for side cover 


5060-0728 Foot assembly 
5020-5310 Spacer: cabinet 
5040-0700 Hinge 


5000-0717 Bottom cover 


Qo Oe® 7 HGiexre 


2370-0016 Screw: Phillips 3/16 in. 
hardware for top and 
bottom covers 


1490-0032 Tilt stand: half module 
03430-00201 Front panel 
03430-48301 Bezel: trim 


5040 -4523 Window: plexiglass 


OOOGCO© 


5060-0724 Top cover 


6-2 01804-1 


Model 3430A 


3430A-—RO 


-hp- Part No. 


DS1A thru 
DS1H 


DS2 
MP1 


01804-1 


DS2 


03430-88401 


1970-0009 
5060 -0641 
2360-0004 
2190-0006 
5040-0696 
2200-0061 
5040-4501 

05212-0011 
1990-0009 
1400-0283 

5212A -83C 
2200-0006 


Figure 6-2. 


YEL _ WIRE 
(SEE DETAIL), 


MPI 


oe 


WHT /GRN 


WIR 
(SEE DETAIL) 


E SIDE 1S COLORED ORANGE. 
EE DETAIL FOR CORRECT PLACEMENT 
ADS IN BOARD- 


Description Mfr. 


Lamp: neon matched set of 8 


Tube: numerical indicator 
Socket: indicator tube 
Screw: hardware for MP1 
Washer: hardware for MP1 
Block: photoconductor 
Screw: hardware for MP2 
Gasket 

Shield: transparent 
Photoconductor matrix 
Spring clip 

Cover 


Screw: hardware for MP7 


Section VI 


WIRE 


fo 
e f 

~ 

" 

© 


Po bSES BBB8E LC 


DRS MS DS BE = DR PE Ke DL] 


PRINTED CIRCUIT BOARD 


Mfr. Part No. 


Miscellaneous Parts, A2, A3, and A4 Assemblies 
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Section VI Model 3430A 


Table 6-1. Replaceable Parts 


REFERENCE -hp- e 
DESIGNATOR PART NO. en DESCRIPTION ES MFR. PART NO. 


Q6 thru Q8 


Q9 
Q10A,B 
Qll 
Q12 
Q13A,B 


Q14 
Q15 

Q16, Q17 
Q18A,B 


Q19 


Q20 
Q21A,B 
Q22 

Q23 

Q24, Q25 


Q26 
Q27 
Q28, Q29 


03430-66508 


0160-0163 
0160-2137 
0160-0938 


0140-0176 


0160-0128 
0160-2009 
0140-0190 
0140-0197 
0170-0042 


0140-0209 
0140-0179 
0180-0049 


0160-0362 
0180-0393 


0160-2212 
0160-0174 
0140-0208 


1901-0156 
1901-0025 


1251-0131 


0490-0391 |, 749 


7 
O793 


1855-0036 
1854-0071 
1854-0266 
1854-0071 


1853 -006936 


1854-0071 
1854-0221 
1854-0071 


1853 -0068936 


1854-0221 


1854-0071 
1853-0016 


1853 -006836 


1854-0221 
1854-0071 


1853 -00$6 36 


1854-0221 
1854-0071 


1853 -O06856 


1853-0023 


1854-0087 


1853 -008956 


1854-0087 


0684-2241 
0757-0773 
0757-0776 
0811-1789 


Assembly: Amplifier 


C: fxd 0.033 uF +10% 

C: fxd my 0.27 pF £10% 100 vdew 
C: fxd mica 1000 pF +5% 

poe assigned 

fxd mica 100 pF +2% 


9 


fxd cer 2.2 uF +20% 25 vdew 
fxd mica 820 pF +20% 

fxd mica 39 pF +5% 

fxd mica 180 pF 

fxd my 0.33 uF +5% 100 vdcew 


fxd mica 5 pF +10% 100 vdew 
fxd mica 1000 pF +2% 
fxd Al elect 20 uF +75% -10% 50 vdew 


fxd mica 510 pF +5% 
fxd cer 39 uw. F +10% 10 vdew 


fxd mica 560 pF +5% 
fxd cer 0.47 pF +80% -20% 25 vdew 
fxd mica 680 pF +5% 


Diode: Si 50 mA at +1V 
Diode: Si 100 mA at +1 V 100 piv 12 pF 


Not assigned 
Connector: miniature female 


Relay: reed 


TSTR: FET dual 
TSTR: Si NPN 2N3391 
TSTR: NPN 2N3711 
TSTR: Si NPN 2N3391 
TSTR: Si PNP 2N4122 


TSTR: Si NPN 2N3391 
TSTR: Si NPN 2N4045 dual 
TSTR: Si NPN 2N3391 
TSTR: Si PNP 2N4122 
TSTR: Si NPN 2N4045 dual 


TSTR: Si NPN 2N3391 
TSTR: Si PNP 2N3638 
TSTR: Si PNP 2N4122 
TSTR: Si NPN 2N4045 dual 
TSTR: Si NPN 2N3391 


TSTR: Si PNP 2N4122 
TSTR: Si NPN 2N4045 dual 
TSTR: Si NPN 2N3391 
TSTR: Si PNP 2N4122 
TSTR: Si PNP 2N3703 


TSTR: Si NPN 2N3417 
TSTR: Si PNP 2N4122 
TSTR: Si NPN 2N3417 


Not assigned 

R: fxd comp 220 kQ2 +10% 1/4 W 

See Paragraph 5-76 

R: fxd 110kQ +1%1/4W 

R: fxd prec ww 985 2 +0.1% 1/40 W 


192P33392 
148P27491 


RDM15E102J1C 


RDM15F101G3C 


5C15C2 


RDM15F821J3C 
RDM15E390J3C 
RDM15F181J3C 


obd 


RDM15C050K5C 
RDM19F102G3C 
30D206G050CC2- 


DSM 


RDM15F11J3C 
380D107G003CB4 


RDM19F561J33C 


5C11B7 


RDM19F561J3C 


PS5553 
D3072 


69026-1164 (Red) 


$U2119 
4JX16A1014 
obd 
4JX16A1014 
2N4122 


4JX16A1014 
BD-1148 
4JX16A1014 
2N4122 
BD-1148 


4JX16A1014 
2N3638 
2N4122 
BD-1148 
4JX16A1014 


2N4122 
BD-1148 
4JX16A1014 
2N4122 

obd 


MPS3417 
2N4122 
MPS3417 
CB2241 


MF6C T-O 
102A 


obd 
obd 


01804-1 


Model 3430A Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


é REFERENCE -hp- i DESCRIPTION PART NO. 
~ DESIGNATOR PART NO. Te a ee 


Al (Cont'd) 


var ww 30 2 +10% 1-1/2 W 110 

fxd met flm 261 kQ +1% 1/2 W CHE We 
fxd prec ww 99.25k2 +0.1% 1/40 W 102A 

fxd met flm 750 kQ +1% 1/4 W obd 

fxd 2200 2 +5% 1/4 W CB2225 


2100-1560 
0757-0064 
0811-1794 
0757-0145 
0683-2225 


fxd comp 33 kQ +10% 1/4 W CB3331 
fxd 3900 2 +5% 1/2 W EB3925 
ee Paragraph 5-80 
fxd 15 kQ +1% matched set of two 
part of matched sets of two 
var ww 2000 2 +20% 1-1/2 W 110 


0684-3331 

0686-3925 
R14* 
R15, R16 03430-82601 
R17 2100-0282 


fxd met flm 1.47MQ 41% 1/2 W CEC T-O 
fxd 4700 2 +10% 1/4 W CB4721 
fxd comp 12 kQ +10% 1/4 W CB1231 
fxd 2.7kQ +5% 1/4 W CB2725 
fxd 4700 2 +5% 1/2 W EB4725 


0698-3464 
0684-4721 
0684-1231 
0683-2725 
0686-4725 


fxd 15kQ +10% 1/4 W CB1531 
fxd comp 27 kQ +10% 1/4 W CB2731 

fxd met flm 21.5kQ +1% 1/8 W obd 

fxd met flm 287 kQ +1% 1/8 W MF5C T-O 
fxd met flm 31.6 kQ +1% 1/8 W MF5C T-O 


0684-1531 
0684-2731 
0757-0199 
0698-3456 
0698-3160 


fxd 34.8kQ +1% 1/8 W 

fxd 15 kQ +1% matched set of two 
‘part of matched sets of two 
R: fxd met flm 1.02 MQ +1% 1/2 W 
Mee assigned 
fxd met flm 909 kQ +1% 1/4 W obd 


0757-0123 
03430-82601 


CEA T-O 


Poi ommey eees” oes gee) eee oo ou vAaAa a 


0698-4074 CEC T-O 


0757-0350 


a 


0684-1531 
0684-1031 
0684-1531 
0684-8231 
0684-2731 


fxd 15kQ +10% 1/4 W CB1531 
fxd 10kQ2 +10% 1/4 W CB1031 
fxd 15k +10% 1/4 W CB1531 
fxd comp 82 kQ 410% 1/4 W CB8231 
fxd 27kQ +10% 1/4 W CB2731 


0684-1061 
0684-1241 
0684-1831 
0684-5631 
0684-1541 


fxd comp 10 MQ +10% 1/4 W CB1061 
fxd 120 kQ +10% 1/4 W CB1241 
fxd 18 kQ +10% 1/4 W CB1831 
fxd 56 kQ +10% 1/4 W CB5631 
fxd 150 kQ +10% 1/4 W CB1541 


eee tent se An eas 


0684-6831 fxd comp 68 kQ +10% 1/4 W CB6831 
Not assigned 

R: fxd met flm 1.21 MQ +1% 1/2 W 
R: fxd ww 41.2 kQ +1% 1/8 W 


See Paragraph 5-77 


0757-0871 
0698-5166 


MFF 1/2 T-O 
CEA T-9 


2100-2069 
2100-0282 
0757-0017 
0684-1531 
0684-5631 


var comp 1000 2 +20% 1/2 W RV5LAYSB255B 
var ww 2000 Q +20% 1-1/2 W 110 obd 
fxd 1MQ +.5% 1/2 W Cine ay 

fxd 15k +10% 1/4 W CB1531 

fxd 56k +10% 1/4 W CB5631 

0757-0793 


fxd met flm 825kQ +1%1/4W MF6C T-O obd 


01804-1 


0684-2731 
0684-2231 
2100-0282 
0698-3464 


0684-1521 
0757-0871 
0684-1531 


ee nes oe ee a 


fxd 27-kQ +10% 1/4 W 

fxd 22 kQ +10% 1/4 W 

var ww 2000 2 +20% 1-1/2 Ww 

fxd met flm 1.47 MQ +10% 1/2 W 


fxd comp 1500 kQ +10% 1/4 W 
fxd met flm 1.21 MQ 41% 1/2 W 
fxd 15kQ +10% 1/4 W 


CB2731 
CB2231 
110 obd 
CEC T=O ohd 


CB1521 
MFF 1/2 T-O 
CB1531 


Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


Model 3430A 


REFERENCE -hp- 
DESIGNATOR PART NO. | |r) DESCRIPTION ES MFR. PART NO. 


6-6 


(Cont'd) 


R64 
R65 
R66 
R67 
R68 


R69 
R70 
R71 
R72 
R73 


R74 
R75 
R76 
R77, R78 
R79 


R80 
R81 
R82 
R83 


Al thru A5 


C14 thru C16 
C17 


CRI1 thru 
CR8 

CR9 thru 
CR14 

CR15 thru 
CR20 


DS1A thru 
DS1H 
DSs2 


Q1 thru Q8 
Q9 thru Q15 


0684-1231 
0686-3325 
0684-1021 
0684-8221 
0684-4721 


0684-4711 
0683-2725 
0757-0288 
0757-0465 
0698-4989 


0698 -3499 
0698-3228 
0757-0465 
0684-1531 
0684-1031 


0684-4721 
0684-1541 
0687-1021 
0698-4490 
2100-1770 


0686-8255 
0683-1025 
0683-2705 
0683-1505 
0683-4725 
0683-2215 


03430-66502 


1810-0005 
1810-0006 


0140-0218 
0140-0217 
0140-0194 
0140-0217 
0140-0198 


0160-0134 
0140-0194 
0140-0195 
0140-0198 
0160-0362 


0140-0198 
0160-0168 


1901-0025 


1910-0016 


1901-0025 


03430-88401 


1970-0009 


1850-0062 
1853-0016 


fxd comp 12 kQ +10% 1/4 W 
fxd 3300 2 +5% 1/2 W 

fxd 1000 2 +10% 1/4 W 

fxd 8200 2 +10% 1/4 W 

fxd 4700 2 +10% 1/4 W 


fxd 470 2 +10% 1/4 Ww 

fxd comp 2700 2 +5% 1/4 W 

fxd met flm 9090 2 41% 1/8 W 
fxd met flm 100 kQ +1% 1/8 W 
fxd met flm 1.18 MQ +1% 1/2 W 


fxd met flm 40.2 kQ +1% 1/8 W 
fxd met flm 49.9kQ +1% 1/8 W 
fxd met flm 100 kQ 41% 1/8 W 
fxd 15kQ +10% 1/4 W 

fxd 10 kQ +10% 1/4 W 


fxd 4700 2 +10% 1/4 W 
fxd 150kQ +10% 1/4 W 
fxd 1000 2 +10% 1/2 W 
fxd 29.4kQ 45% 1/4 W 
var ww single turn 100 2 +10% 1/2 W 


fxd comp 8.2 MQ +5% 1/2 W 
fxd comp 1000 2 +5% 1/4 W 
fxd comp 27 2 +5% 1/4 W 
fxd comp 15 2 +5% 1/4 W 
fxd comp 4700 2 +5% 1/4 W 
fxd comp 220 2 +5% 1/4 W 


POO EO, oO: OOO OO aed i Be ee oles ere 


Assembly: Hundreds Decade Counter 


Resistive network: 12 met flm 
Resistive network: 10 270 kQ +10% 


C: fxd mica 160 pF +2% 
fxd mica 140 pF +2% 
fxd mica 110 pF +5% 
fxd mica 140 pF +2% 
fxd mica 200 pF +5% 


fxd mica 220 pF +5% 
fxd mica 110 pF +5% 
fxd mica 130 pF +5% 
fxd mica 200 pF +5% 
fxd mica 510 pF +5% 


fxd mica 200 pF +5% 
: fxd 0.1 pF 410% 


Diode: Si 100 mA at +1 V 100 piv 12 pF 
Diode: Ge 


Diode: Si 100 mA at +1 V 100 piv 12 pF 


Lamp: neon matched set of 8 


Tube: special purpose 10 digit numeral 
indicator 


TSTR: Ge special 2N404 
TSTR: Si PNP 2N3638 


CB1231 
EB3325 
CB1021 
CB8221 
CB4721 


CB4711 
CB2725 
obd 

MF5C T-O 
MF5C T-O 


CEA T-O 
MF5C T-O 
MF5C T-O 
CB1531 
CB1031 


CB4721 
CB1541 
EB1021 
MFF-1/8 T-O 
Type 500 


EB8255 
CB1025 
CB2705 
CB1505 
CB4725 
CB2215 


obd 
obd 


RDM15F161G3C 
RDM15F141G3C 
RDM15F111J3C 
RDM15F141G3C 
RDM15F201J3C 


RDM15F221J3C 
RDM15F111J3C 
RDM15F131J3C 
RDM15F201J3C 
RDM15F511J33C 


RDM15F201J3C 
192P10492 


D3072 
$3185G 


D3072 


B5991 


GA287 
2N3638 


01804-1 


Model 3430A 


A2 (Cont'd) 


Q16 thru 1854-0071 
Q19 

Q20, Q21 1850-0062 

Q22 1853-0036 

Q23 1853-0016 

Q24 1854-0071 


Q25 1853-0016 
Q26 1854-0022 
1854-0071 


0683-1845 
0698-5143 
0683-7535 
2100-0356 
0684-3331 


2100-0330 
0683-7535 
2100-0356 
0698-5170 
0684-5631 


0683-1045 
0811-1794 
0684-6831 
0683-5135 
0698-5170 


0684-5631 
0683-1045 
R18 thru R21] 0684-3941 
R22 0687-4731 
R23, R24 0683-8225 


R25 0684-6831 
R26 0683-6845 
R27 0683-2745 
R28 0686-2445 
R29 0683-5145 


R30, R31 0683-1835 
R32 0683-7535 
R33 0684-1231 
R34 0683-3035 
R35 0811-1792 


R36 2100-0330 
R37 0684-3331 
R38 0683-1835 
R39 2100-0396 


Sl 3101-0961 


5040-0641 
MP2 5040-0696 
MP3 9040-4501 
MP4 05212-0011 
MP5 1990-0009 


1400-0283 
9212A-83C 


A3 03430-66503 


Al thru A4 1810-0005 


01804-1 


Table 6-1. Replaceable Parts (Cont'd) 


Ce rs “i DESCRIPTION MFR. PART NO. 
DESIGNATOR PART NO. BES Cc 


TSTR: Si NPN 2N3391 


TSTR: Ge special 2N404 
TSTR: Si PNP 2N3906 
TSTR: Si PNP 2N3638 
TSTR: Si NPN 2N3391 


TSTR: Si PNP 2N3638 
TSTR: (Si NPN** 
TSTR: Si NPN 2N3391 


fxd comp 180 kQ +5% 1/4 W 

fxd met flm 395 kQ +0.25% 1/8 W 
fxd 75 kQ +5% 1/4 W 

var ww 3000 2 +10% 1-1/2 W 

fxd comp 33 kQ +10% 1/4 W 


var ww 1500 2 +10% 1-1/2 W 

fxd 75 kQ +5% 1/4 W 

var ww 3000 2 +10% 1-1/2 W 

fxd met flm 198.5 kQ +0.5% 1/8 W 
fxd 56 kQ +10% 1/4W 


fxd comp 100 kQ +5% 1/4 W 
fxd ww 99.25 kQ +0.1% 1/40 W 
- fxd comp 68 kQ +10% 1/4 W 
fxd 51kQ +5%1/4W 
fxd met flm 198.5 kQ +0.5% 1/8 W 


fxd 56 kQ +10% 1/4 W 

fxd comp 100 kQ +5% 1/4 W 
fxd 390 kQ +10% 1/4 W 

fxd 47kQ +10% 1/2 W 

fxd 8200 2 +5% 1/4 W 


fxd comp 68 kQ +10% 1/4 W 
fxd 680 kQ +5% 1/4 W 
fxd comp 270 kQ +5% 1/4 W 
fxd 240 kQ +5% 1/2 W 
fxd 510 kQ +5% 1/4 W 


fxd 18 kQ +5% 1/4 W 

fxd 75 kQ +5% 1/4 W 

fxd comp 12 kQ +10%1/4W 
fxd 30 kQ2 +5% 1/4W 

fxd ww 66.2 kQ +0.1% 1/2 W 


var ww 1500 2 410% 1-1/2 W 
: fxd comp 33 kQ +10% 1/4 W 
fxd 18kQ +5% 1/4 W 

var ww 10 kQ +20% 1-1/2 w 


jade AAdttae AAAAD AAAAe AAgAD AAAAD AAAAeA 


Switch: slide TEST/OPERATE 


Socket: indicator tube 

Block: photoconductor 
Gasket: photoconductor block 
Shield: transparent 

Plate: photoconductor matrix 


Spring Clip 
Cover 


Assembly: Tens Decade 


Resistive network: 12 met flm 


Section VI 


4JX16A1014 


GA287 
2N3906 
2N3638 
4JX16A1014 


2N3638 
4JX16A1014 


CB1845 
CEA T-2 
CB7535 
110 
CB3331 


110 
CB7535 
110 

CEA T-2 
CB5631 


CB1045 
102A 
CB6831 
CB5135 
CEA T-2 


CB5631 
CB1045 
CB3941 
EB4731 
CB8225 


CB6831 
CB6845 
CB2745 
EB2445 
CB5145 


CB1835 
CB7535 
CB1231 
CB3035 
102A 


110 
CB3331 
CB1835 
110 


G-124-PC 


Section VI Model 3430A 


Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE -hp- 
DESIGNATOR PART NO. | |r| DESCRIPTION ES MFR. PART NO. 


(Cont'd) 
1810-0006 Resistive network: 10 270 kQ +10% obd 


0140-0218 
0140-0217 
0140-0194 
0140-0176 
0140-0198 


fxd mica 160 pF +2% RDM15F161G3C 
fxd mica 140 pF +2% RDM15F141G3C 
fxd mica 110 pF 45% RDM15F111J3C 
fxd mica 100 pF +2% RDM15F101G3C 
fxd mica 200 pF +5% RDM15F201J3C 
0140-0194 fxd mica 110 pF +5% RDM15F111J3C 
0140-0195 fxd mica 130 pF +5% RDM15F131J3C 
0140-0198 fxd mica 200 pF +5% RDM15F201J3C 
0160-0362 C: fxd mica 510 pF +5% RDM15F241J3C 


1901-0025 Diode: Si 100 mA at +1 V 100 piv 12 pF D3072 


1910-0016 Diode: Ge $3185G 


DS1A thru 03430-88401 Lamp: neon matched set of 8 
DS1H 
DS2 1970-0009 Tube: special purpose 10 digit numeral B5991 
indicator 


Q1 thru Q8 1850-0062 TSTR: Ge special 2N404 GA287 
Q9 thru Q12 | 03430-82501 TSTR: low leakage 


0684-1041 
0727-0849 
0684-1041 
0698-5159 
0684-1041 


fxd 100 kQ +10% 1/4 W CB1041 
fxd 2 MQ +1% 1/2 W CEA T-O 
fxd 100 kQ 410% 1/4 W CB1041 
fxd met flm 1 MQ +0.5% 1/4 W CEA T-O 
fxd 100 kQ +10% 1/4 W CB1041 


0698-5157 
0684-1041 
0698-5159 
0683-1125 
0727-0849 


fxd met flm 500 kQ +0.25% 1/4 W CEA T-O 
fxd 100 kQ +10% 1/4 W CB1041 
fxd met flm 1 MQ +0.5% 1/4 W CEA T-O 
fxd 1100 2 45% 1/4 W CB1125 
fxd 2 MQ +1% 1/2 W CEA 


0698-5159 
0698-5157 
0698-5159 
0684-0271 
0684-3941 


fxd met flm 1 MQ +0.5% 1/4 W CEASL-O 
fxd met flm 500 kQ +0.25% 1/4 W CEA T-O 
fxd met flm 1 MQ +0.5% 1/4 W CEA T-O 
fxd 2.72 +10% 1/4 W CB27G1 
fxd 390 kQ +10% 1/4 W CB3941 


0687-4731 
0683-8225 
0684-6831 


fxd 47kQ +10% 1/2 W EB4731 
fxd 8200 2 +5% 1/4 W CB8225 
fxd comp 68 kQ +10% 1/4 W CB6831 


Deed ae Oe Awe 2A ae 


5040-0641 Socket: indicator tube 
5040-0696 Block: photoconductor 
5040-4501 Gasket: photoconductor block 
05212-0011 Shield: transparent 
1990-0009 Plate: photoconductor matrix 


1400-0283 Spring Clip 
5212A-83C Cover 


03430-66504 Assembly: Units Decade 


1810-0005 Resistive network: 12 met flm obd 
1810-0006 Resistive network: 10 270 kQ +10% obd 


0140-0194 C: fxd mica 110 pF +5% RDM15F111J3C 
0140-0217 C: fxd mica 140 pF +2% RDM15F141G3C 
0140-0194 C: fxd mica 110 pF +5% RDM15F111J3C 


6-8 01804-1 


Model 3430A Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE -hp- 
J DESIGNATOR PART NO. BES DESCRIPTION cE MFR. PART NO. 


A4 (Cont'd) 


C4 0140-0217 : fxd mica 140 pF +2% RDM15F141G3C 
C5 thru C7 0140-0198 : fxd mica 200 pF +5% ° RDM15F201J3C 
C89 0140-0194 : fxd mica 110 pF +5% RDM15F111J3C 
C10 0140-0195 ce b-<o WN S10) 0) RDM15F131J3C 
(CS (Gly 0140-0198 : fxd mica 200 pF +5% RDM15F201J3C 


C13 0160-0362 C: fxd mica 510 pF +5% RDM15F511J3C 


CR1 thru 1901-0025 Diode: Si 100 mA at +1 V 100 piv 12 pF D3072 
CR8 

CR9 thru 1910-0016 Diode: Ge $3185G 
CR13 


DS1A thru 03430-84401 Lamp: neon matched set of 8 
DS1H 
DS2 1970-0009 Tube: special purpose 10 digit numeral B5991 
indicator 


Q1 thru Q8 1850-0062 TSTR: Ge special 2N404 GA287 
Q9 thru Q12 | 03430-82501 TSTR: low leakage 


0684-1041 
0683-2055 
0684-1041 
0683-1055 
0684-1041 


fxd 100 kQ +10% 1/4 W CB1041 
fxd comp 2 MQ +5% 1/4 W CB2055 
fxd 100 kQ 410% 1/4 W CB1041 
fxd 1 MQ +5% 1/4 W CB1055 
{xd 100 kQ +10% 1/4 W CB1041 


0757-0327 
0684-1041 
0683-1055 
0683-1125 
0683-2055 


fxd met flm 499 kQ +1% 1/4 W obd 

fxd 100 kQ +10% 1/4 W CB1041 
fxd 1 MQ +5% 1/4 W CB1055 
fxd 1100 2 +5% 1/4 W CB1125 
fxd 2 MQ +5% 1/4 W CB2055 


0683-1055 

0757-0327 

0683-1055 

0684-0271 

R15 thru 0684-3941 
R18 


fxd 1 MQ +5% 1/4W CB1055 
fxd met flm 499 kQ +1% 1/4 W CEC T-O 
fxd 1 MQ +5% 1/4 W CB1055 
fxd 2.72 +10% 1/4 W CB27G1 
fxd 390 kQ +10% 1/4 W CB3941 


apaaga Aaaed sae ee 


R19 0687-4731 
R20, R21 0683-8225 
R22 0684-6831 
R23 0698-0025 
R24 0757-0824 


fxd 47kQ +10% 1/2 W EB4731 
fxd 8200 2 +5% 1/4 W CB8225 
fxd comp 68 kQ +10% 1/4 W CB6831 
fxd met flm 17.8 kQ +1% 1/2 W obd 

fxd met flm 2000 2 +1% 1/2 W CHCL-O 


PADD A 


MP1 5040-0641 Socket: indicator tube 

MP2 5040-0696 Block: photoconductor 

MP3 5040-4501 Gasket: photoconductor block 
MP4 05212-0011 Shield: transparent 

MP5 1990-0009 Plate: photoconductor matrix 


MP6 1400-0283 Spring Clip 
MP7 5212A-83C Cover 


03430-66505 Assembly: Regulator 


0180-0050 C: fxd Al elect 40 uF +100% -15% 50 vdew 30D406G050DF - 

6M1 
Not assigned 

0180-0039 C: fxd Al elect 100 uF +75% -10% 12 vdew 30D107G012CC- 
2-DSM 

0180-0094 C: fxd Al elect 100 uF +75% -10% 25 vdew 30D107G025DD2 - 
DSM 

0170-0038 C: fxd my 0.22 uF +10% 200 vdew type 148P #148- 
P22492 
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Table 6-1. Replaceable Parts (Cont'd) 


Model 3430A 


REFERENCE -hp- 
DESIGNATOR PART NO. [Tee DESCRIPTION ES MFR. PART NO. 


(Cont'd) 


C6 0160-0945 
Cr 0160-0154 
C8 0160-0945 
C9 0160-0154 


CRI thru 1901-0025 
CR6 

CRT 1902-0071 

CR8 1902-0556 

CR9 thru 1901-0029 
CR12 

CR13 thru 1901-0026 


ae 


1854-0039 
1853 006996 


1853-0001 
1854-0071 


1853 -0069 364 
1854-0022 
1853 -006936 
1854-0071 


0684-0271 
0684-2241 
0698-4892 
0698-0026 
0698-4657 


0698 -4898 
R8 thru R10 
R11 0683-0335 
R12 0698-4652 


R13 0757-0739 


0698-3346 
0684-5601 
0684-1031 


0757-0782 
0757-0341 
2100-0328 
0698-4702 
0764-0015 


0757-0464 
0698-4735 


0698-4036 
0684-0271 
0683-0335 


1205-0033 


03430-66506 


0727-0262 
03430-82602 


2100-0396 


: fxd mica 910 pF +5% 
: fxd my 0.0022 uF +10% 200 vdcew 
: fxd mica 910 pF +5% 
: fxd my 0.0022 pF +10% 200 vdew 


Diode: Si 100 mA at +1 V 100 piv 12 pF 


Diode: Si breakdown 9.0 V +5% 
Diode: breakdown 20.0 V +5% 
Diode: Si 600 piv 


Diode: Si 200 piv 


TSTR: Si NPN 2N3053 
TSTR: Si PNP 2N4122 
Not assigned 

TSTR: Si PNP** 
TSTR: Si NPN 2N3391 


TSTR: Si PNP 2N4122 
DSi as 

TSTR: Si PNP 2N4122 
TSTR: Si NPN 2N3391 


: fxd 2.72 410% 1/4Ww 

: fxd comp 220 kQ +10% 1/4 W 

: fxd met flm 1.87 kQ +1% 1/2 W 
: fxd met ox 1690 2 +5% 1/2 W 

: fxd met flm 7150 2 +1%1/4W 


Not assigned 

R: fxd 2800 2 +1% 1/2 W 

Not assigned 

R: fxd comp 3.3 2 +5% 1/4W 

R: fxd met flm 5760 2 +1%1/4W 


R: fxd 2000 2 +1% 1/4 W 

Noe assigned 

fxd met flm 4220 2 +1% 1/2 W 
fxd 56 2 +10% 1/4 W 

fxd 10kQ +10% 1/4 W 


fxd met flm 200 kQ2 +1% 1/4 W 
fxd met flm 30.1 kQ +1% 1/4 W 
var ww 500 2 +10% 1-1/2 W 
fxd met flm 8450 2 +1%1/4W 
fxd 560 2 +5% 2 W 


fxd 90.9kQ +1% 1/8 W 

fxd met flm 34.0kQ +1% 1/4 W 
ot assigned 

fxd met flm 16.9kQ +1%1/4W 
fxd 2.72 +10% 1/4 W 

fxd comp 3.3 Q +5% 1/4 W 


a2 22402 FAAS a A220 


Heat sink: semiconductor used with AdQ1 
and A5Q6 


Assembly: Attenuator 


R: fxd prec 900 kQ +0.5% 1/2 W 

R: fxd met flm 8.94 MQ +0.25%1W 
See Paragraph 5-75 

R: var ww 10 kQ +20% 1-1/2 W 


RDM15F911J1C 
192P22292-PTS 
RDM15F911J1C 
192P22292-PTS 
D3072 

obd 

obd 

SR1358 -10 
SR1358-8 
2N3053 

2N4122 
4JX16A1014 
2N4122 


2N4122 
4JX16A1014 


CB27G1 
CB2241 

CmA WO) 
MF7C T-O 
MF6C T-O 
MFF-1/2 T-O 


CB33G5 
MF6C T-O 


MF6C T-O 
CEC T-O 


CB5601 
CB1031 


MFF-1/4 T-O 
C-42S 


MFT7C T-9 
MFF-1/4 T-O 


MF6C T-O 
CB27G1 
CB33G5 


NF -207 


DCS1/2 


110 


01804-1 


Model 3430A 


Table 6-1. Replaceable Parts (Cont'd) 


Section VI 


REFERENCE -hp- 
DESIGNATOR PART NO. ea DESCRIPTION | arn. | MFR. PART NO. 


A6 (Cont'd) 


C3 
C4 
C5 
C6 


DS1, DS2 
DS3 thru DS5 
DS6, DS7 


R5 
R6 
R7 
R8 
R9 


R10 
R11 
R12 
R13 


DS8 


01804-1 


0698-5158 
2100-0282 
0683-8245 
0811-1793 
2100-0439 


0683-9145 
0811-1790 
2100-1560 
0683-9145 
0811-1789 


03430-66507 
0160-0194 


0160-0166 
0160-0168 


1901-0156 
1901-0025 


1855-0036 
1854-0071 
1854-0266 
1854-0071 
1853 -0036 


0757-0482 
0684-2241 
0757-0438 
2100-0356 
0698-5450 


0698-3457 
0698-3159 
0757-0274 
0757-0466 
2100-0281 


0698-3260 
0757-0466 
0698-3160 
0757-0441 


0698-5171 


2100-0396 
0686-4725 
0757-0395 


0686-1505 
0757-0458 


0180-0107 
0180-0148 
0180-0056 
0180-0353 
0170-0022 


2140-0015 
2140-0028 
2140-0073 
2140-0015 


fxd 894kQ2 +1% 1/4 W 

var ww 2000 2 +20% 1-1/2 W 
fxd 820k2 +5% 1/4 W 

fxd ww 88.9kQ +0.1% 

var ww 250 Q +20% 1-1/2 W 


fxd 910 kQ +5% 1/4 W 

fxd ww 8860 2 +1% 

var ww 30 2 +10% 1-1/2 W 

fxd 910 kQ +5% 1/4 W 

fxd prec ww 985 2 +0.1% 1/2 W 


vUAte AAAAag 


Assembly: Ratio (Option 01 only) 


C: fxd my 0.015 pF +10% 200 vdew 
Not assigned 

C: fxd my 0.068 uF +10% 200 vdew 
C: fxd 0.1 uF +10% 


Diode: Si 50 mA at +1 V 20 wiv 
Diode: Si 100 mA at +1 V 100 piv 12 pF 


TMSHMIRS Tet. J} 10 Cher 
TSTR: Si NPN 2N3391 
TSTR: NPN 2N3711 
TSTR: Si NPN 2N3391 
TSTR: Si PNP 2N3906 


fxd met flm 511 kQ +1% 1/8 W 
fxd comp 220 kQ +10% 1/4 W 
fxd met flm 5.11 kQ 41% 1/8 W 
var ww 3000 2 +10% 1-1/2 W 
fxd met flm 50 kQ +0.1% 1/8 W 


fxd met flm 316 kQ2 41% 1/8 W 

fxd met flm 26.1 kQ +1% 1/8 W 

fxd met flm 1210 2 +1% 1/8 W 

fxd met flm 110 kQ 41% 1/8 W 

var ww single turn 100 2 +20% 1-1/2 W 


R: 
15 
Ee 
R: 
Rts 
Re 
es 
R: 
R: 
R: 


mee Paragraph 5-78 

fxd met flm 464 kQ +1% 1/8 W 
fxd met flm 110k +1% 1/8 W 
fxd met flm 31.6 k +1% 1/8 W 
fxd met flm 8250 2 +1% 1/8 W 


fxd met flm 400 kQ +0.1% 1/8 W 
ee Paragraph 5-79 

var ww 10 kQ +20% 1-1/2 W 

fxd 4700 2 +5% 1/2 W 

fxd met flm 56.2 21/8 W 


fxd comp 15 2 +5% 1/2 W 
fxd met flm 51.1k2 +1% 1/8 W 


fxd 20 uF +100% -10% 200 vdcew 
fxd 890 uF +100% - 10% 15 vdew 
fxd 1000 uF 50 vdew 

fxd 450 pF +100% -10% 50 vdew 
fxd my 0.1 pF +20% 600 vdew 


So Oe ee ot ee Se a 


: glow neon 
: glow neon 
incandescent 
: glow neon OVERRANGE 


CEC 1-9 
110 
CB8245 
102A 

110 


CB9145 
102A 
110 
CB9145 
102A 


192P15392-PTS 


192P68392-PTS 
192P10492-PTS 


PS5553 
D3072 


$U2119 
4JX16A1014 
obd 
4JX16A1014 
2N3906 


obd 
CB2241 
CEA T-O 
110 

CEA T-O 


obd 


MFF-1/8 T-O 


EB1505 
MFF-1/8 T-O 


D34154 
D37921 
D32429 
D38702 
HEW -17 


NE2E4 
NE2E4 
CM8-627 
NE2E4 
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Table 6-1. 


REFERENCE -hp- Ra Dee, 


2140-0015 
2110-0044 
1251-1450 


Fl 
J1 


1251-1451 
1251-1450 


J2 
J3 thru J5 


J6 
J7 


1251-1450 


J8 


0686-4735 
0757-0818 
2100-2034 
0767-0001 
0687-1041 


0686-4735 
0687-3931 


3100-1736 
3101-0001 
3101-0033 
3101-0070 


9100-1339 
1400-0084 


MPIO MP5 MP6 


Replaceable Parts (Cont'd) 


Lamp: glow neon RATIO (Option 01 only) 


Fuse: cartridge 0.3 amp slow-blow 


Connector: 22 pin female connector for Al, 

A2, A3, A4 and A5 

22 pin female connector for A2 

22 pin female connector for Al, 

A2, A3, A4 and A5 

Terminal Set: INPUT, see MP1, MP2, MP5 

Connector: 22 pin female connector for A7 
(Option 01 only) 

Terminal Set: AMPLIFIER OUTPUT and 
RATIO INPUT (Option 01 only) 


fxd 47kQ +5% 1/2 W 

fxd 8252 +1%1/2W 

var lin ww-ten-turn 10 2 +10% 
fxd 400 2 +5%3 W 

fxd 100 k2 +10% 1/2 W 


fxd comp 47kQ + 5%1/2 W (Option 01 only) 
fxd comp 39 kQ 410% 1/2 W 


Switch: rotary, RANGE 

Switch:. SPST toggle 

Switch: 115/230 slide SPDT miniature 

Switch: slide DPDT miniature (Option 01 
only) 


Connector: 
Connector: 


va adaaa 


Transformer: power 


Holder: fuse 


MPI8 MPI7 


Model 3430A 


NE2E4 
313.300 
178-100-07 


176-100-07 
178-100-07 


178-100-07 


EB4735 
CEC T-O 
VA-45 
LP1-3 
EB1041 


CB4735 
EB3931 


obd 
80994-HB 
11A-1009 
G-126 


obd 


342014 


MP2l 


3430A-B-0894 


MP8 MPIS MP20 


Figure 6-3, 


MP7 MP22 


Miscellaneous Chassis Parts 


Model 3430A Section VI 


Table 6-1. Replaceable Parts (Cont'd) 


REFERENCE -hp- 
DESIGNATOR PART NO. | |r| DESCRIPTION ES MFR. PART NO. 


MISCELLANEOUS PARTS 
SEE FIGURE 6-3 


1510-0008 Binding post assembly: red 
1510-0009 Binding post assembly: black w/o solder 

turret 
7100-0120 Cover: half shell Size 1 Std. H 
5060-0625 Binding post: black 
5040-4563 Hold down bar 
2460 -0028 Screw: Phillips 9/16 in. (for hold down bar) obd 
2190-0006 Lock washer: (for hold down bar) obd 
3050-0010 Flat washer: (for hold down bar) obd 


MP6 5020-5309 Retainer 

MP7 03430-01202 Bracket 

MP8 5040-4510 Annunciator and Decimal Holder 
MP9 Not assigned 

MP10 5040-0695 Readout block: Digit 


MP11, MP12 Not assigned 

MP13 5040-0693 Insert: digit readout 
MP14 5020-0687 Polarity readout 
MP15 5000-2839 Partition: annunciator 
MP16 03430-24301 Function readout 


MP17 0340-0038 Post: terminal HP-3000 M-3 
MP18 0340-0039 Insulator: bushing HP-3000 T-1 
MP19 0340-0037 Post: terminal-turret X -L041762-9 
MP20 1520-0002 Plate: mounting obd 

MP21 1520-0001 Plate: mounting Grade X-831 


MP22 1520-0003 Plate: mounting obd 

MP23 0370-0112 Knob: blackw/one arrow p/o S1 

MP24 1251-0148 Connector: power 3 female contacts MS3102R14S- 
7S(c) 

MP25 8120-0078 Cord set: power KH-4147 

MP26 03430-90001 Manual: Operating and Bervice 
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Model 3430A 


Section VII 


SECTION VII 
CIRCUIT DIAGRAMS 


7-1. INTRODUCTION. 


7-2. This section contains the diagrams necessary 
to maintain the Model 3430A. Both pictorial views of 
the circuit boards, and schematic diagrams are in- 
cluded. Figure 7-1A is a wiring diagram, and 7-1B 


01804-1 


shows the location of circuit boards and _ chassis 
mounted components. Figure 7-2 contains a block 
diagram. Figure 7-3A applies to instruments with 
serial numbers 723-01001 and above. Figure 7-3B 
applies to instruments with serial numbers 723-01000 
and below and instruments with serial numbers pre- 
fixed 641-. 
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Section VII Model 3430A 


= 
tate == (ae 
&, 


T A2 ; 
A2_ HUNDREDS 


aa 


s2 3430A-B-0894 


R8 
(OPTION O! ONLY) 


Figure 7-1B. Location of Chassis Mounted Components 
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Voltage 
(115 V Line) 


-30.00+0.02V 
- 9.00+0.50V 
+30.00+0.90V 
+17.00+0.50V 
+ 4,.00+0.12V 


+0.02 V\TER 
+0.01 V 
+ 0.008 Vinto v/a 


Model 3430A 


Section VII 


Typical Varie 
with +10% Li 


FRONT PANEL DISPLAY 


Provides 
nundreds 


be 
To 
=| 40SEC 
RESET a) 
PULSE 
—26V 
240uSEC 
a wa 
4e5KHz 
(BY OSCILLATOR 
—30V 
| 
| 
| 
STAIRCASE 
RAMP 
Ov 
i 
+80MV 
COMPARATOR 
FLIP/FLOP 
OUTPUT Mens 
| 
! 
Sey TRANSFER 
PULSE Bay 


3430A-C-30095 


oTO 


3: 
NVERTER 
D/A con- 


uses from 


Provides 


(A2) HUNDREDS 
DECADE COUNTER 


Counts carry pulses from 
tens counter. 


Provides 


overrange pulse to over- 


range flip/flop. 


BCD information to D/A 
converter, 


(A2) HUNDREDS 

D/A CONVERTER 
Same as units D/A con- 
verter, 


Provides 


(A2) 
OVERRANGE FLIP/ FLOP 
Controls overrange "1" 


digit in display. Provides 
BCD information to D/A 
converters, 


(A2) OVERRANGE 

D/A CONVERTER 
Same as units D/A con- 
verter, 
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Figure 7-2. 
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Figure 7-1B. Location of Chassis Mounted Components 
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=e es TRANSFER_-y_-» * 
CONTACT 


AITP? 


(Al) 
TRANSFER 
AMPLIFIER 
ides pulse whieh 
nsfers informatio 
m counters todispla 
tubes. Trailin 
triggers reset 
unplifier. 


{Al) 
RESET 
AMPLIFIER 
Provides reset pulse to 
decade counters, O/R 
flip/flop, 
initiating a nev 


(Al) 2 He 
SAMPLE OSCILLATOR 
Relaxation oscillator 
provides non-symmetri 
cal square wave which 
controls sample rate, 
Triggers transfer 
amplifier. 


edve 


sample. 


| 
| 
| 


Power Supply Voltages | 


oc 
ANALOG FRONT PANEL DISPLAY 
OUTPUT | 


Typical Variation 
deal «) | With +10% Line / 
; Voltage Change | | 


oe 


A “| RESET =) 
30.00 +0.02V +0.05 Vv Fora detailedblock diagram 
analysis, see Section IV of Oe 
- 9.00+0.50V +0. Vi this manual. NSBR AITP4 
+30.0020.90V +0.02 V (A8) (Al) (A4) UNITS (43) TENS | (A2) HU NDREDS : E 
INPUT ATTENUATOR (Al) (a1) NC (A1) COMPARATOR (Al) DECADE COUNTER DECADE COUN : ER : ue me COUN a ER ; al eee 
Series voltage ay ar COMPARATOR FLIP/ FLOP is Counts pulses fr 2 Hz Counts carry pllses from mints carry pulses [ror RRA E 
+17.00+0.50V +0.01 V Pate eee INPUT AMPLIFIER +INPUTS | INVERTER AMPLIFIER © Gonnaceeuientered At cotnctdence of laput 4.5 kHz OSCILLATOR Veins, Bncvideules units counter. |Provides tens counter. Provides Controls overrange "1' 
rlvaorangasscLOOnnViko; DC amplifier with gain of Unity gain inverting ° to staircase ramp, At a tecaliand’staleees avant? Relaxation oscillator pulse to tens decade carry pulse to.fundreds overrange pulse to over digit in display, Provides 
+ 4.0040.12V + 0.008 V INPUT 1000 V full scale, Out. pee OUrPRE AOL at amplifier. Output -10V ——————_o—4 | coincidence, triggers furng lol) 5 kiHeveeetl= providing pulses to counter counter, Provides BCD decade counter, Provides range flip/fop. Provides BCD information to D/A 
> put 100 mV at full scale. seal huegsd at full scale pos- ie | comp. flip/flop. lator. Turns oscillator circuits, information to D/A con- BCD information to D/A BCD information to D/A converters. 
Ale z itive input. | on at reset, verter. converter, converter, 
i] 
i} 
i) 
1 
i} 
| 
SS WAVEFORMS 
i} 
— © TO 350MS ote 400 To SOMS te 1ooms =a =INPUTS —= 1 (a4) (A3) (A2) HUNDREDS (A2) OVERRANGE 
i c ° r ° if ; . UNITS D/A CONVERTER TENS D/A CONVERTER D/A CONVERTER D/A CONVERTER 
a5 = Wes \ \ | | Provides analog current Same as units D/A con Same as units D/A con- 
PULSE T T | to staircase amplifier ve a verter. verter, 
| ; ; ! Ww proportional to count, 
! 
-26V i I AITP3 AITPS 
! | ' | 
i \ \ } (Al) 
(A1) ! “ASE 
: f I (Al) ( / STAIRCASE 
je 240uSEC-e} { 1 \ ‘i POLARITY AMPLIFIER CT ee ELOr AMPLIFIER | | 
IV ; y t Detects polarity of input Meat ay = t ra Sy ars Converts D/A current to + T 
4e5KHz j ' I signal. Controls sa acionarere A * is staircase voltage ramp | 
(BY OSCILLATOR \ 1 polarity flip/flop. energized when <apM AIKI for comparison with | 
a ee oo i ee i 1 signal is negative, input signal. 
CONTROLS 
SIGNAL INPUT 
TO COMPARATOR 
| 
| 
TO POLARITY 
JNDCATORS 
- I | 
5O4 STAIRCASE STAIRCASE 1 | 
Sol (om/STEP) l RATIO OPTION OI 
1 
1 if | 
ov I | 
1 j ! 
i | 1 i} 
i] ! 
i \ (A7) RATIO 
+80my N | REFERENCE | 
COMPARATOR 1 0.2 TO 1.3V AMPLIFIER RATIO | 
ELIP/FLOP Output is negative for ae 
OUTPUT  _ eso | REF either positive or neg- {- —— + 
1 | | INPUT, ative reference 
) : : | input. Gain=9, NORMAL 
1 ! 1 
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TRANSFER 100mMs 
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NOTES 
1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX 
WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH 
FOR COMPLETE DESIGNATION, 


2, COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- 
WISE NOTED. 


RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 


t WY DENOTES WAVESHAPE, SEE WAVESHAPE DRAWING. 
4. 7) DENOTES SIGNAL (LOW LEVEL) GROUND. 

DENOTES POWER SUPPLY (HIGH LEVEL) GROUND. 
DENOTES ASSEMBLY. 
DENOTES MAIN SIGNAL PATH. 
DENOTES FEEDBACK PATH. 

. [7] DENOTES REAR PANEL MARKING. 

o, SMB DENOTES SCREWDRIVER ADJUST. 


10. 
11. 777 ile ok, linn COMPONENTS NOT MOUNTED ON 
“A ASSEMBLY, 


12,% AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED 
AT FACTORY. 


pragys 


13, ALL RELAYS ARE SHOWN DEENERGIZED. 
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P-03430-66511 
SERVICE NOTE 


Seer nee 
-hp- MODEL 3430A DIGITAL VOLTMETER 


Serial Number 749-02550 and below 
REPLACEMENT OF Al AMPLIFIER BOARD 


The Al Amplifier Board in the 3430A has been e. Strip the cable end so that approximately 
improved. The new board, -hp- Part No. 3/8 inch of conductor is exposed. 
03430-66511, replaces the 03430-66508 and 
03430-66501 boards used formerly. Circuit 
modifications on the new board include: K1 replaced 
by a transistor Polarity Switch; Polarity Flip/Flop 
circuit simplified; and improvements made in the . Prepare a cable strain relief by bending the 
Inverter Amplifier. cable back against the connector body and 

placing a 1/2 inch length of heat-shrink 
To install the 03430-66511 board in instruments with tubing over the cable end of the connector. 
Serial Numbers 749-02550 and below, an instrument Carefully apply heat to the heat-shrink 
modification is required. Instruments above Serial tubing. The modified cable connector is 
Number 749-02550 require no modification. shown in Figure 1. 


. Install the 03430-66511 amplifier board in 
the 3430A. Connect the input signal cable to 
J9 on the amplifier board. 


. Place a female connector (-hp- Part No. 
0362-0192) on the cable end. Crip and 
solder the connector to the cable conductor. 


PARTS REQUIRED FOR MODIFICATION (PRI). 


Quantity Description -hp- Part No. 
i. Perform a complete adjustment and 
Connector 0362-0192 calibration on the instrument. Note the new 
Polarity and Amplifier Adjustment 
linch| Tubing, heat-shrinkable | 0890-0041 procedure given on the next page. — 


Resistor, 680 Q 2 W 0698-3635 


MODIFICATION PROCEDURE (SERIAL NUMBER 
749-02550 AND BELOW). 


a. Replace RS (40022) with a 6809 2W 
resistor (-hp- Part No. 0698-3635). R5 is 
located on the chassis near the Al board 
connector. 


. Remove R3 (825 2). R3 is located on the 
terminals behind the polarity annunciator. 

. Disconnect the Signal Input Cable from the 
old amplifier board. 


. Unsolder and discard the pin connector on 
the end of the signal input cable. Figure 1. Signal Input Cable. 


JBA/my/WO 10/69-9 


For more information, call your local HP Sales Office or East (201) 265-5000 * Midwest (312) 677-0400 * South (404) 436-6187 
West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304. In Europe, 1217 Meyrin-Geneva 


HEWLETT pW PACKARD 


Page 2 


Operating and Service Manual Changes 
(-hp- Part No. 03430-90001, dated October 1967) 


ADJUSTMENT PROCEDURE 


Replace the POLARITY AND INVERTER 
AMPLIFIER ADJUSTMENTS procedure with the 
following: 


a. Connect a de standard to the 3430A INPUT 
terminals. Set the dc standard output to 
+ 0.005 V; set 3430A RANGE to 100 mV. 


b. Using a dc differential voltmeter, measure 
and note the voltage at AITP1: V. 
(Voltage should measure approximately 
# O:5.V.): 


c. Connect differential voltmeter to A1TP2. 
Adjust A1R17 (-1 AMP ZERO) to set 
voltage at A1TP2 equal in value but of 
opposite polarity to voltage noted in Step b. 


P-03430-66511 


d. Change the dc standard output to 
- 0.0999 V. Measure and note the voltage at 
A1TP2: V. (Voltage should measure 
approximately - 9.99 V.) 


e. Change the dc standard output to 
+ 0.0999 V. Adjust A1R94 (UNITY GAIN 
CAL) to set the voltage at A1TP2 to within 
+2 mV of the voltage noted in Step d. 


REPLACEABLE PARTS 


Page 6-12: Delete R3. 
Change RS to 680 2, 2 W, -hp- Part 
No. 0698-3635. 


Pages 6-4, 5, 6: Substitute the attached Al 
Replaceable Parts List. 


CIRCUIT DIAGRAMS 


Replace Figure 7-3 with the attached schematic 
and component location diagram. 


Section VI 


Table 6-1. Replaceable Parts 


Model 3430A 


REFERENCE -hp- 
DESIGNATOR | PART NO. LO ST ISIN MER. PART NO. 


CR1,CR2 
CR3 
CR4 


CR5 thru CR11 


J1 thru J8 
J9 


6-4 


03430-66511 


03430-66508 
03430-66501 


0160-0163 
0160-2137 
0160-0938 


0140-0199 
0140-0176 


0160-0128 


0160-0137 
0180-0100 
0160-2009 
0140-0190 
0140-0197 
0170-0042 
0140-0209 
0140-0179 
0180-0049 


0160-0362 


0180-0393 
0160-2212 


0160-0174 
0140-0208 
0160-2605 


1901-0156 
1901-0025 


1901-0025 


1901-0025 


0360-1514 


1251-0131 


0490-0703 


Assembly: Amplifier 
Used in serial number 933-02551 and higher 


Assembly: Amplifier ‘ 

Used in serial number 723-00801 to 749-02550 
Assembly: Amplifier 

Used in serial number 641-00700 and below 


C: fxd 0.033 microfarads 10% 
C: fxd my 0.27 microfarads 10% 100 vdcw 
C: fxd mica 1000 pF 5% 
Not assigned in serial number 723-01001 
and higher 
C: fxd mica 240 pF 5% 
C: fxd mica 100 pF 2% 
Not assigned in serial number 933-02551 
and higher 
C: fxd cer 2.2 microfarads 20% 25 vdcw 
Used in serial number 723-00801 to 
749-02550 
: fxd cer 0.33 microfarads 20% 25 vdcw 
Used in serial number 641-00700 and below 
: fxd Ta elec 4.7 microfarads 10% 35 vdcew 
Added at serial number 933-02551 
: fxd mica 820 pF 20% 


: fxd mica 39 pF 5% 

: fxd mica 180 pF 

: fxd my 0.33 microfarads 5% 100 vdcw 
: fxd mica 5 pF 10% 100 vdew 

: fxd mica 1000 pF 2% 


: fxd Al elect 20 microfarads + 75% - 10% 

50 vdcw 
: fxd mica 510 pF 5% 

Used in serial number 723-01001 and higher 
Not assigned in serial number 933-02551 

and higher 
: fxd cer 39 microfarads 10% 10 vdcw 

Used in serial number 749-02550 and below 
: fxd mica 560 pF 5% 


Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 


: fxd cer 0.47 microfarads + 80% - 20% 25 vdcw 

: fxd mica 680 pF 5% 

: fxd cer 0.22 microfarads - 10% + 80% 25 vdcw 
Added at serial number 933-02551 


Diode: Si50 mA at+1V 

Diode: Si 100 mA at+ 1 V 100 piv 12 pF 

Not assigned in serial number 933-02551 and 
higher 

Diode: Si 100 mA at+ 1 V 100 piv 12 pF 
Used in serial number 749-02550 and below 

Diode: Si 100 mA at + 1 V 100 piv 12 pF 


Not assigned 

Connector 
Used in serial number 933-02551 and 
higher 

Connector: miniature female 
Used in serial number 749-02550 and below 


Not assigned in serial number 933-02551 and 
higher 

Relay: reed 
Used in serial number 749-02550 and below 


192P33392 
148P27491 
RDM15E102J1C 


RDM15F241J3C 
RDM15F101G3C 


5C15C2 


5C10A75-CML 
150D475X9035B2-DYS 
RDM15F821J3C 
RDM15E390J3C 
RDM15F181J3C 

obd 

RDM15CO50K5C 
RDM19F102G3C 
30D206G050CC2DSM 


RDM15F11J3C 


30D107G003CB4 
RDM19F561J3C 
5C11B7 


RDM19F561 J3C 
5835 Y5U203Z 


69026-1164(Red) 


Model 3430A Section VI 
Table 6-1. Replaceable Parts (Cont’d) 


DESIGNATO! er MFR. | MER. PART NO. 
DESIGNATOR | PART NO. DESCRIPTION 


A1 (Cont'd) 


1855-0036 TSTR: FET dual $U2119 
1854-0071 20 | TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
1854-0266 4 | TSTR: NPN 2N3711 01295 | obd 

1854-0071 TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
1853-0012 TSTR: Si PNP 2N2904A 2N2904A 


1853-0036 TSTR: Si PNP 2N3906 SPS-3612 
1854-0071 TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
1854-0221 3 | TSTR: Si NPN 2N4045 dual 22229 | BD-1148 

1854-0071 TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
1853-0036 TSTR: Si PNP 2N3906 SPS-3612 


1854-0221 TSTR: Si NPN 2N4045 dual BD-1148 
1854-0071 | TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
1853-0016 10 | TSTR: Si PNP 2N3638 07263 | 2N3638 
1853-0036 TSTR: Si PNP 2N3906 04713 | SPS-3612 


1854-0221 TSTR: Si NPN 2N4045 dual BD-1148 


1854-0071 TSTR: Si NPN 2N3391 45X16A1014 


1853-0069 1 | TSTR: Si PNP 2N4122 07263 | 2N4122 
Not assigned in serial number 933-02551 and 
higher 
1854-0221 TSTR: Si NPN 2N4045 dual 22229 BD-1148 


Used in serial number 749-02551 and below 


Not assigned in serial number 933-02551 and 
higher 

1854-0071 TSTR: Si NPN 2N3391 24446 | 4JX16A1014 
Used in serial number 749-02550 and below 

Not assigned in serial number 933-02551 and 


higher 
1853-0036 TSTR: Si PNP 2N3906 04713 | SPS-3612 
Used in serial number 749-02550 and below 
1853-0023 2 | TSTR: Si PNP 2N3703 01295 | obd 
1854-0087 TSTR: Si NPN 2N3417 MPS3417 


1853-0036 TSTR: Si PNP 2N3906 SPS-3612 
1854-0087 TSTR: Si NPN 2N3417 04713 | MPS3417 


1854-0039 1 | TSTR: Si NPN 2N3053 2N3053 
Added at serial number 933-02551 
1854-0087 TSTR: Si NPN 2N3417 04713 MPS3417 


Added at serial number 933-02551 


Not assigned 


0684-2241 3 | R: fxd comp 220 kilohms 10% 1/4 W 01121 CB2241 
See Paragraph 5-76 

0757-0776 2 | R: fxd 110 kilohms 1% 1/4 W 19701 MF6C T-O obd 
0811-1789 1 | R: fxd prec ww 985 ohms 0.1% 1/40 W 05347 102A obd 
2100-1560 2 | R: var ww 30 ohms 10% 1-1/2 W 11236 | 110 obd 
0757-0064 1 | R: fxd met fim 261 kilohms 1% 1/2 W 75042 | CEC T-O obd 
0811-1794 2 | R: fxd prec ww 99.25 kilohms 0.1% 1/40 W 05347 102A obd 
0757-0145 1 | R: fxd met flm 750 kilohms 1% 1/4 W 75042 | obd 

0683-2225 1 | R: fxd 2200 ohms 5% 1/4 W 01121 CB2225 


0684-3331 3 | R: fxd comp 33 kilohms 10% 1/4 W 01121 CB3331 
Not assigned in serial number 933-02551 and 
higher 
0686-3925 R: fxd 3900 ohms 5% 1/2 W 01121 EB3925 
Used in serial number 749-02550 and below 
See Paragraph 5-74 
0811-2411 | 4 | R: fxd ww 16 kilohms 0.05% 1/20 W 07088 KP110 obd 
Used in serial number 943-02851 and higher 
0811-2397 R: fxd ww 19,955 ohms 0.25% 1/10 W 07088 KP110 obd 
Used in serial number 933-02551 to 
933-02850 
03430-82601 R: fxd 15 kilohms 1% matched set of two -hp- 
Used in serial number 749-02550 and below 
2100-0282 2 | R: var ww 2000 ohms 20% 1-1/2 W 71450 110 obd 
0698-3464 1 | R: fxd met flm 1.47 megohms 1% 1/2 W 75042 CEC T-O obd 


Section VI Model 3430A 
Table 6-1. Replaceable Parts (Cont’d) 


REFERENCE -hp- 
DESIGNATOR | PART NO. DESCRIETION MER. PART NO. 


A1 (Cont'd) 


0684-8221 R: fxd comp 8200 ohms 10% 1/4 W 
Used in serial number 933-02551 and higher 
0684-4721 R: fxd 4700 ohms 10% 1/4 W 


Used in serial number 749-02550 and below 


CB8221 
CB4721 


0684-1231 2 | R: fxd comp 12 kilohms 10% 1/4 W CB1231 
R21 0683-2725 2] R: fxd 2.7 kilohms 5% 1/4 W CB2725 
R22 0686-4725 2 | R: fxd 4700 ohms 5% 1/2 W EB4725 
R23 0684-1531 6 | R: fxd 15 kilohms 10% 1/4 W CB1531 
R24 0684-2731 3 | R: fxd comp 27 kilohms 10% 1/4 W CB2731 
R25 0757-0199 1 | R: fxd met flm 21.5 kilohms 1% 1/8 W obd 
R26 0698-3456 1 | R: fxd met flm 287 kilohms 1% 1/8 W MF5C T-O obd 
R27, R28 0698-3160 3 | R: fxd met flm 31.6 kilohms 1% 1/8 W MF5C T-O obd 
R29 0757-0123 1} R: fxd 348 kilohms 1% 1/8 W CEA T-O obd 
R30, R31 0811-2411 R: fxd ww 16 kilohms 0.05% 1/20 W KP110 

Used in serial number 933-02551 and higher 
03430-82601 R: fxd 15 kilohms 1% matched set of two 


Used in serial number 749-02550 and below 


R32 0698-4074 1 | R: fxd met flm 1.02 megohms 1% 1/2 W CEC T-O 
R33 Not assigned 

R34 0757-0350 1 | R: fxd met flm 909 kilohms 1% 1/4 W obd 
R35 0684-1531 R: fxd 15 kilohms 10% 1/4 W CB1531 
R36 0684-1031 3 | R: fxd 10 kilohms 10% 1/4 W CB1031 
R37 0684-1531 R: fxd 15 kilohms 10% 1/4 W CB1531 
R38 0684-8231 1 | R: fxd comp 82 kilohms 10% 1/4 W CB8231 
R39 0684-2731 R: fxd 27 kilohms 10% 1/4 W CB2731 
R40 0684-1061 1 | R: fxd comp 10 megohms 10% 1/4 W CB1061 
R41 0684-1241 1 | R: fxd 120 kilohms 10% 1/4 W CB1241 
R42 0684-1831 1 | R: fxd 18 kilohms 10% 1/4 W CB1831 
R43, R44 0684-5631 5 | R: fxd 56 kilohms 10% 1/4 W CB5631 
R45 0684-1541 2 | R: fxd 150 kilohms 10% 1/4 W CB1541 
R46 0684-6831 5 | R: fxd comp 68 kilohms 10% 1/4 W CB6831 


Not assigned 


R48 0757-0871 1 | R: fxd met flm 1.21 megohms 1% 1/2 W MFF 1/2 T-O 

R49 0698-5166 1 | R: fxd ww 41.2 kilohms 1% 1/8 W CEA T-9 

R50* See Paragraph 5-77 

R51 2100-2069 1 | R: var comp 1000 ohms 20% 1/2 W RV5LAYSB255B 

R52 2100-0282 R: var ww 2000 ohms 20% 1-1/2 W 110 

R53 0757-0017 1 R: fxd 1 megohm .5% 1/2 W CEG T-2 

R54 0684-1531 R: fxd +5 kilohms 10% 1/4 W CB1531 

R55 0684-5631 R: fxd 56 kilohms 10% 1/4 W CB5631 

R56 0757-0793 1 | R: fxd met flm 825 kilohms 1% 1/4 W MF6C T-O obd 
0684-2731 R: fxd 27 kilohms 10% 1/4 W CB2731 


Not assigned in serial number 933-02551 and 
higher 
0684-2231 R: fxd 22 kilohms 10% 1/4 W 
Used in serial number 749-02550 and below 
R59 Not assigned in serial number 933-02551 and 
higher 
2100-0282 R: var ww 2000 ohms 20% 1-1/2 W 
Used in serial number 749-02550 and below 
R60 Not assigned in serial number 933-02551 and 
higher 
0698-3464 R: fxd met flm 1.47 megohms 10% 1/2 W 
Used in serial number 749-02550 and below 


CB2231 


Not assigned in serial number 933-02551 and 
higher 
0684-1521 R: fxd comp 1500 ohms 10% 1/4 W 
Used in serial number 749-02550 and below 
R62 Not assigned in serial number 933-02551 and 
higher 
0757-0871 R: fxd met flm 1.21 megohms 1% 1/2 W 
Used in serial number 749-02550 and below 


CB1521 


MFF 1/2 T-O obd 
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Model 3430A Section VI 
Table 6-1. Replaceable Parts (Cont’d) 


REFERENCE -hp- wey ta 


A1 (Cont'd) 


R63 Not assigned in serial number 933-02551 and 
higher 
0684-1531 R: fxd 15 kilohms 10% 1/4 W CB1531 
Used in serial number 749-02550 and below 


Not assigned in serial number 933-02551 and 
higher 
0684-1231 R: fxd comp 12 kilohms 10% 1/4 W CB1231 
Used in serial number 749-02550 and below 
Not assigned in serial number 933-02551 and 
higher 
0686-3325 : fxd 3300 ohms 5% 1/2 W EB3325 
Used in serial number 749-02550 and below 
0684-3931 : fxd comp 39 kilohms 10% 1/4 W CB3931 
Used in serial number 933-02551 and higher 
0684-1021 : fxd 1000 ohms 10% 1/4 W CB1021 
Used in serial number 749-02550 and below 


: fxd 8200 ohms 10% 1/4 W CB8221 
: fxd 4700 ohms 10% 1/4 W CB4721 
ot assigned in serial number 933-02551 and 
higher 
: fxd 470 ohms 10% 1/4 W CB4711 
Used in serial number 749-02550 and below 
: #xd comp 2700 ohms 5% 1/4 W CB2725 


0684-8221 
0684-4721 


0684-4711 
0683-2725 


: fxd met flm 9090 ohms 1% 1/8 W obd 

: fxd met flm 100 kilohms 1% 1/8 W MF5C T-O 
: fxd met flm 1.18 megohms 1% 1/2 W MF5C T-O 
: fxd met flm 40.2 kilohms 1% 1/8 W CEA T-O 

: fxd met flm 49.9 kilohms 1% 1/8 W MF5C T-O 


0757-0288 
0757-0465 
0698-4989 
0698-3499 
0698-3228 


0757-0465 
0684-1531 
0684-1031 
0684-4721 
0684-1541 


: fxd met flm 100 kilohms 1% 1/8 W MF5C T-O 
: fxd 15 kilohms 10% 1/4 W CB1531 
: fxd 10 kilohms 10% 1/4 W CB1031 
: fxd 4700 ohms 10% 1/4 W CB4721 
: fxd 150 kilohms 10% 1/4 W CB1541 


: fxd 1000 ohms 10% 1/2 W EB1021 

: fxd 29.4 kilohms 5% 1/4 W MFF-1/8 T-O 
: var ww single turn 100 ohms 20% 1.5 W 110 

: fxd comp 8.2 megohms 5% 1/2 W EB8255 

: fxd comp 1000 ohms 5% 1/4 W CB1025 


0687-1021 
0698-4490 
2100-0281 
0686-8255 
0683-1025 


0683-2705 
0683-1505 
0683-4725 
0683-2215 


: fxd comp 27 ohms 5% 1/4 W CB2705 
: fxd comp 15 ohms 5% 1/4 W CB1505 
: fxd comp 4700 ohms 5% 1/4 W CB4725 
: fxd comp 220 ohms 5% 1/4 W CB2215 
R85 thru R9O added at serial number 723-01001 
0684-3931 : fxd comp 39 kilohms 10% 1/4 W CB3931 
0684-2231 
0683-1325 


: fxd comp 22 kilohms 10% 1/4 W CB2231 
: fxd comp 1.3 kilohms 5% 1/4 W | CB1325 
R91 thru R93 added at serial number 933-02551 
: var ww 75 ohms 20% 1.5 W 110 
Used in serial number 943-02851 and higher 
: var ww 250 ohms 20% 1.5 W 110 
Used in serial number 933-02551 to 933-02850 
Not assigned in serial number 749-02550 and 
below 
0683-6225 : fxd comp 6.2 kilohms 5% 1/4 W CB6225 
Added at serial number 933-02551 


2100-0326 
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Figure 7-4. Schematic Diagram, A2 Hundreds Decade 
Counter and D/A 


Model 3430A Section VI 
Table 6-1. Replaceable Parts (Cont’d) 


REFERENCE -hp- pa ee 


A1 (Cont'd) 


R63 Not assigned in serial number 933-02551 and 
| higher 
0684-1531 R: fxd 15 kilohms 10% 1/4 W CB1531 
Used in serial number 749-02550 and below 


Not assigned in serial number 933-02551 and 
higher 
0684-1231 R: fxd comp 12 kilohms 10% 1/4 W CB1231 
Used in serial number 749-02550 and below 
Not assigned in serial number 933-02551 and 
higher 
0686-3325 : fxd 3300 ohms 5% 1/2 W EB3325 
Used in serial number 749-02550 and below 
0684-3931 : fxd comp 39 kilohms 10% 1/4 W CB3931 
Used in serial number 933-02551 and higher 
0684-1021 : fxd 1000 ohms 10% 1/4 W CB1021 
Used in serial number 749-02550 and below 


0684-8221 
0684-4721 


: fxd 8200 ohms 10% 1/4 W CB8221 
: fxd 4700 ohms 10% 1/4 W CB4721 
ot assigned in serial number 933-02551 and 
higher 
: fxd 470 ohms 10% 1/4 W CB4711 
Used in serial number 749-02550 and below 
: fxd comp 2700 ohms 5% 1/4 W CB2725 


0684-4711 
0683-2725 


0757-0288 
0757-0465 
0698-4989 
0698-3499 
0698-3228 


: fxd met flm 9090 ohms 1% 1/8 W obd 

: fxd met flm 100 kilohms 1% 1/8 W MF5C T-O 
: fxd met flm 1.18 megohms 1% 1/2 W MF5C T-O 
: fxd met flm 40.2 kilohms 1% 1/8 W CEA T-O 

: fxd met flm 49.9 kilohms 1% 1/8 W MF5C T-O 


0757-0465 
0684-1531 
0684-1031 
0684-4721 
0684-1541 


: fxd met flm 100 kilohms 1% 1/8 W MF5C T-O 
: fxd 15 kilohms 10% 1/4 W CB1531 
: fxd 10 kilohms 10% 1/4 W CB1031 
: fxd 4700 ohms 10% 1/4 W CB4721 
: fxd 150 kilohms 10% 1/4 W CB1541 


0687-1021 
0698-4490 
2100-0281 
0686-8255 
0683-1025 


: fxd 1000 ohms 10% 1/2 W EB1021 

: fxd 29.4 kilohms 5% 1/4 W MFF-1/8 T-O 
: var ww single turn 100 ohms 20% 1.5 W 110 

: fxd comp 8.2 megohms 5% 1/2 W EB8255 

: fxd comp 1000 ohms 5% 1/4 W CB1025 


0683-2705 
0683-1505 
0683-4725 
0683-2215 


: fxd comp 27 ohms 5% 1/4 W CB2705 
: fxd comp 15 ohms 5% 1/4 W CB1505 
: fxd comp 4700 ohms 5% 1/4 W CB4725 
: fxd comp 220 ohms 5% 1/4 W CB2215 
R85 thru R90 added at serial number 723-01001 
0684-3931 : fxd comp 39 kilohms 10% 1/4 W CB3931 
0684-2231 
0683-1325 


: fxd comp 22 kilohms 10% 1/4 W CB2231 
: fxd comp 1.3 kilohms 5% 1/4 W -| CB1325 
R91 thru R93 added at serial number 933-02551 
: var ww 75 ohms 20% 1.5 W 110 
Used in serial number 943-02851 and higher 
: var ww 250 ohms 20% 1.5 W 110 
Used in serial number 933-02551 to 933-02850 
Not assigned in serial number 749-02550 and 
below 
0683-6225 : fxd comp 6.2 kilohms 5% 1/4 W CB6225 
Added at serial number 933-02551 


2100-0326 
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Model 3430A Section VII 


1, PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, PREFIX INDREDS DECADE AND D/A (03430-66502) 
WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH 


NOTES a pT ge a a re 
HU 
FOR COMPLETE DESIGNATION, 


OVER RANGE 
FLIP FLOP $$ 
2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- | +150V y 
WISE NOTED. 


ee 
nv 


RESISTANCE IN OHMS 

CAPACITANCE IN MICROFARADS 

DENOTES ASSEMBLY. 

4. DENOTES SUBASSEMBLY. 
a en Ziel DENOTES SCREWDRIVER ADJUST. 
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Figure 7-4. Schematic Diagram, A2 Hundreds Decade 
Counter and D/A 
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Model 3430A Section VII 
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Figure 7-5. Schematic Diagram, A3 Tens Decade 
Counter and D/A 
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NSARIG Model 3430A Section VII 
1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, PREFIX 


WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH 
FOR COMPLETE DESIGNATION. 


2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER- She 
WISE NOTED. 


RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
DENOTES ASSEMBLY, 


|A3 | TENS DECADE AND D/A (03430-66503) 
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Figure 7-5. Schematic Diagram, A3 Tens Decade 
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Figure 7-6. Schematic Diagram, A4 Units Decade 
Counter and D/A 
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Figure 7-8. Schematic Diagram, A6 Attenuator and 
AT Reference Amplifier (Option 01) 
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Figure 7-8. Schematic Diagram, A6 Attenuator and 
AT Reference Amplifier (Option 01) 
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APPENDIX 
CODE LIST OF MANUFACTURERS (Sheet 1 of 2) 


Appendix A 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) 
and H4-2 (Code to Name) and their latest gee The date of revision and the date of the supplements used appear at 


the bottom of each page. Alphabetical codes 


Code 
No. 


00000 
00136 
00213 
00334 
00335 
00373 


00656 
00779 
00781 
00815 


00853 


00866 
00891 
01121 
01255 
01281 
01295 


01349 
01561 
01589 
01930 
01961 
02114 
02286 
02660 
02735 


02771 


02777 
03508 
03705 
03797 
03877 
03888 
03954 
04009 


04013 
04062 
04222 

04298 


04354 
04404 


04651 
04713 


04732 
04773 
04777 
04796 
04811 
04870 
05006 


05277 


05347 
05593 
05616 


05624 
05728 


05729 


05783 
05820 
06004 
06175 
06402 
06475 
06540 


06555 
06751 


06812 
07088 


Manufacturer Address 
U.S.A. Common 
McCoy Electronics 
Sage Electronics Corp. 


Any supplier of U.S. 
Mount Holly Springs, Pa. 
Rochester, N. Y. 


Humidail Co. Colton, Calif. 
Westrex Corp. New York, N.Y. 
Garlock Packing Co., 

Electronic Products Div. Camden, N.J. 


New Bedford, Mass. 
Amp, Inc. Harrisburg, Pa. 
Aircraft Radio Corp. Boonton, N.J. 
Northern Engineering Laboratories, Inc. 

Burlington, Wis. 


Aerovox Corp. 


Sangamo Electric Company, 
Ordill Division (Capacitors) Marion, III. 
Goe Engineering Co. Los Angeles, Calif. 
Car! E. Holmes Corp. Los Angeles, Calif. 
Allen Bradley Co. Milwaukee, Wis. 
Litton Industries, Inc. Beverly Hills, Calif. 
TRW Semiconductors Inc. Lawndale, Calif. 
Texas Instruments, Inc. 
Transistor Products Div. 
The Alliance Mfg. Co. 
Chassi-Trak Corp. 
Pacific Relays, Inc. 
Amerock Corp 
Pulse Engineering Co. 
Ferroxcube Corp. of America 
Cole Mfg. Co. Palo Alto, Calif. 
Amphenol-Borg Electronics Corp. Chicago, Ill. 
Radio Corp. of America, Semiconductor 
and Materials Div. Somerville, N.J. 
Vocaline Co. of America, Inc. 


Dallas, Texas 
Alliance, Ohio 
Indianapolis, Ind. 
Van Nuys, Calif. 
Rockford, Ill. 
Santa Clara, Calif. 
Saugerties, N.Y. 


Old Saybrook, Conn. 
Hopkins Engineering Co. San Fernando, Calif. 
G.E. Semiconductor Products Dept. Syracuse, N.Y. 
Apex Machine & Tool Co. Dayton, Ohio 
Eldema Corp. El Monte, Calif. 
Transitron Electronic Corp. Wakefield, Mass. 
Pyrofilm Resistor Co. Morristown, N.J. 
Ait Marine Motors, Inc. Los Angeles, Calif. 
Arrow, Hart and Hegeman Elect. Co. 
Hartford, Conn. 
Lambertville, N. J. 
New York, N.Y. 
Myrtle Beach, S.C. 


Taurus Corp. 
Elmenco Products Co. 
Hi-Q Division of Aerovox 
Elgin National Watch Co., 
Electronics Division Burbank, Calif. 
Precision Paper Tube Co. Chicago, Ill. 
Dymec Division of Hewlett-Packard Co. 
Palo Alto, Calif. 
Sylvania Electric Prods., Inc. 
Electronic Tube Div. | Mountain View, Calif. 
Motorola, Inc., Semiconductor Prod. Div. 
Phoenix, Arizona 
Filtron Co., Inc., Western Div. Culver City, Calif. 


Automatic Electric Co. Northlake, III, 
Automatic Electric Sales Corp. Northlake, Ill. 
Sequoia Wire & Cable Co. Redwood City, Calif. 
Precision Coil Spring Co. E! Monte, Calif, 
P. M. Motor Company Chicago 44, Ill. 


Twentieth Century Plastics, Inc. 

Los Angeles, Calif. 

Westinghouse Electric Corp. , 
Semi-Conductor Dept. 


Youngwood, Pa. 


Ultronix, Inc. San Mateo, Calif. 
IIlumitronic Engineering Co. Sunnyvale, Calif. 
Cosmo Plastic 


(co Electrical Spec. Co.) 
Barber Colman Co. 
Tiffen Optical Co. 

Roslyn Heights, Long Island, N.Y. 
Metropolitan Telecommunications Corp. , 

Metro Cap. Division Brooklyn, N.Y. 
Stewart Engineering Co. Santa Cruz, Calif. 
Wakefield Engineering Inc. Wakefield, Mass. 
The Bassick Co. Bridgeport, Conn, 
Bausch and Lomb Optical Co. Rochester, N.Y. 
E.T.A. Products Co. of America Chicago, Ill. 
Western Devices, Inc. Inglewood, Calif. 
Amatom Electronic 

Hardware Co, Inc. New Rochelle, N. Y. 
Beede Electrical Instrument Co., Inc. 

Penacook, N.H. 
U. S. Semcor Division of Nuclear Corp. 

of America Phoenix, Arizona 
Torrington Mfg. Co., West Div. Van Nuys, Calif. 
Kelvin Electric Co. Van Nuys, Calif. 


Cleveland, Ohio 
Rockford, Ill. 


Code 
No. Manufacturer Address 
07115 Corning Glass Works 
Electronic Components Dept. Bradford, Pa. 
07126 Digitran Co, Pasadena, Calif. 
07137 Transistor Electronics Corp. Minneapolis, Minn. 
07138 Westinghouse Electric Corp. 
Electronic Tube Div. Elmira, N.Y. | 
07149 Filmohm Corp. New York, N.Y.” 
07233 Cinch-Graphik Co. City of Industry, Calif. 
07261 Avnet Corp. Los Angeles, Calif. 
07263 Fairchild Semiconductor Corp, 
Mountain View, Calif. 
07322 Minnesota Rubber Co, Minneapolis, Minn. 
07387 The Birtcher Corp. Los Angeles, Calif. 
07700 Technical Wire Products Springfield, N.J. 
07910 Continental Device Corp. Hawthorne, Calif. 
07933 Rheem Semiconductor Corp. Mountain View, Calif. 
07966 Shockley Semi-Conductor 
Laboratories Palo Alto, Calif. 
07980 Boonton Radio Corp. Boonton, N.J. 
08145 U.S. Engineering Co. Los Angeles, Calif. 
08289 Blinn, Delbert, Co. Pomona, Calif. 
08358 Burgess Battery Co. 
Niagara Falls, Ontario, Canada. 
08717 Sloan Company Burbank, Calif. 
08718 Cannon Electric Co.,Phoenix Div. Phoenix, Ariz. 
08792 CBS Electronics Semiconductor 
Operations Div.of C.B.S.,Inc. Lowell, Mass. 
08984 Mel-Rain Indianapolis, Ind. 
09026 Babcock Relays, Inc. Costa Mesa, Calif. 
09134 Texas Capacitor Co. Houston, Texas 
09145 Atohm Electronics Sun Valley, Calif. 
09250 Electro Assemblies, Inc. Chicago, Ill. 
09569 Mallory Battery Co. of 
Canada, Ltd. Toronto, Ontario, Canada 
09664 The Bristol Co. Waterbury, Conn. 
10214 General Transistor Western Corp, 
Los Angeles, Calif. 
10411 Ti-Tal, Inc. Berkeley, Calif. 
10646 Carborundum Co. Niagara Falls, N.Y. 
11236 CTS of Berne, Inc. Berne, Ind. 
11237 Chicago Telephone of California, Inc. 
So. Pasadena, Calif. 
11312 Microwave Electronics Corp. Palo Alto, Calif. 
11534 Duncan Electronic, Inc. Santa Ana, Calif. 
11711 General Instrument Corporation 
Semiconductor Division Newark, N.J. 
11717 Imperial Electronic, Inc. Buena Park, Calif. 
11870 Melabs, Inc. Palo Alto, Calif. 
12136 Philadelphia Handle Co. Camden, N. J. 
12697 Clarostat Mfg. Co. Dover, N.H. 
12859 Nippon Electric Co., Ltd. Tokyo, Japan 
12930 Delta Semiconductor Inc. Newport Beach, Calif. 
13103 Thermolloy Dallas, Texas 
13396 Telefunken (G.M.B.H.) Hannover, Germany 
13835 Midland Mfg. Co. Kansas City, Kansas 
14099 Sem-Tech Newbury Park, Calif. 
14193 Calif. Resistor Corp. Santa Monica, Calif. 
14298 American Components, Inc. Conshohocken, Pa. 
14655 Cornell Dubilier Elec. Corp. So. Plainfield, N.J. 
14960 Williams Mfg. Co. San Jose, Calif. 
15203 Webster Electronics Co. Inc. Brooklyn, N.Y. 
15291 Adjustable Bushing Co. N. Hollywood, Calif. 
15772 Twentieth Century 
Coil Spring Co. Santa Clara, Calif, 
15909 The Daven Co. Livingston, N.J. 
16037 Spruce Pine Mica Co. Spruce Pine, N. C. 
16352 Computer Diode Corp. Lodi, N, J. 
16688 De Jur-Amsco Corporation 
Long Island City 1, N.Y. 
16758 Delco Radio Div. of G.M. Corp. Kokomo, Ind. 
17109 Thermonetics Inc. Canoga Park, Calif, 
17474 Tranex Company Mountain View, Calif. 
18486 Radio Industries Des Plaines, Ill, 
18583 Curtis Instrument Inc. Mt. Kisco, N.Y. 
18873 E.1. DuPont and Co., Inc. Wilmington, Del, 
19315 Eclipse Pioneer, Div. of 
Bendix Aviation Corp. Teterboro, N.J. 
19500 Thomas A. Edison Industries, 
Div. of McGraw-Edison Co, West Orange, N.J. 
19701 Electra Manufacturing Co. Kansas City, Mo. 
20183 Electronic Tube Corp. Philadelphia, Pa. 
21226 Executive, Inc. New York, N.Y. 
21520 Fansteel Metallurgical Corp. No. Chicago, Ill. 
21335 The Fafnir Bearing Co. New Britain, Conn. 
21964 Fed. Telephone and Radio Corp. Clifton, N.J. 
24446 General Electric Co. Schenectady, N.Y. 
24455 G.E., Lamp Division Nela Park, Cleveland, Ohio 
00015-39 
Revised: February, 196: 


Code 
No. 


24655 
26365 
26462 
26992 
28480 
33173 
35434 
36196 
37942 
39543 
40920 
42190 
43990 
44655 
47904 
48620 


49956 
52090 
63743 
54294 
55026 
55933 
55938 
56137 
56289 
59446 
59730 
60741 
61775 


62119 
63743 
64959 
65092 
66295 
66346 
70276 
70309 
70319 


70485 
70563 
70903 
70998 
71002 
71041 


71218 
71286 
71313 


71400 


71436 
71450 
71468 
71471 
71482 
71590 


71616 
71700 
71744 
71753 


71785 
71984 
72092 
72136 


71707 
72354 
72619 
72656 
72699 


72758 
72765 
72825 
72928 
72964 
72982 
73061 
73076 
73138 


Manufacturer Address 


West Concord, Mass. 
New Rochelle, N.Y. 


General Radio Co. 
Gries Reproducer Corp. 


Grobet File Co. of America, Inc. Carlstadt, N.J. 
Hamilton Watch Co. Lancaster, Pa. 
Hewlett-Packard Co. Palo Alto, Calif. 
G.E. Receiving Tube Dept. Owensboro, Ky. 
Lectrohm Inc. Chicago, Ill. 


Stanwyck Corp. Hawkesbury, Ontario, Canada 
P.R. Mallory & Co., Inc. Indianapolis, Ind. 


Mechanical Industries Prod. Co, Akron, Ohio 
Miniature Precision Bearings, Inc. Keene, N.H. 
Muter Co. Chicago, Ill. 
C.A. Norgren Co. Englewood, Colo. 
Ohmite Mfg. Co. Skokie, Ill. 


Polaroid Corp. Cambridge, Mass. 
Precision Thermometer and 
Inst. Co. 


Raytheon Company 


Philadelphia, Pa. 
Lexington, Mass. 


Rowan Controller Co. Baltimore, Md. 
Ward Leonard Electric Mt. Vernon, N.Y. 
Shallcross Mfg. Co. Selma, N.C. 
Simpson Electric Co. Chicago, Ill. 
Sonotone Corp. Elmsford, N.Y. 


Sorenson & Co., Inc. 
Spaulding Fibre Co., Inc. 
Sprague Electric Co. 
Telex, Inc. 
Thomas & Betts Co. 
Tripplett Electrical Inc. 
Union Switch and Signal, Div. of 
Westinghouse Air Brake Co. 


So. Norwalk, Conn, 
Tonawanda, N.Y. 
North Adams, Mass. 
St. Paul, Minn. 
Elizabeth 1, N.J. 
Bluffton, Ohio 


Swissvale, Pa. 


Universal Electric Co. Owosso, Mich. 
Ward-Leonard Electric Co. Mt. Vernon, N.Y. 
Western Electric Co., Inc. New York, N.Y. 


Weston Inst. Div. of Daystrom, Inc. Newark, N.J. 
Wittek Manufacturing Co. Chicago 23, Ill. 
Wollensak Optical Co. Rochester, N.Y. 
Allen Mfg. Co. Hartford, Conn, 
Allied Control Co., Inc. New York, N.Y. 
Allmetal Screw Prod. Co., Inc. 

Garden City, N.Y. 


Atlantic India Rubber Works, Inc. Chicago, Ill. 
Amperite Co., Inc. New York, N.Y. 
Belden Mfg. Co. Chicago, Ill. 
Bird Electronic Corp. Cleveland, Ohio 
Birnbach Radio Co. New York, N.Y. 
Boston Gear Works Div. of 

Murray Co. of Texas Quincy, Mass, 
Bud Radio Inc. Cleveland, Ohio 
Camloc Fastener Corp. Paramus, N.J. 


Allen D. Cardwell Electronic 


Prod. Corp. Plainville, Conn. 
Bussmann Fuse Div, of McGraw- 

Edison Co. St. Louis, Mo. 
Chicago Condenser Corp. Chicago, III. 
CTS Corp. Elkhart, Ind. 


Cannon Electric Co. 
Cinema Engineering Co. 
C.P. Clare & Co, 
Centralab Div. of Globe Union Inc. 

Milwaukee, Wis. 


Los Angeles, Calif. 
Burbank, Calif. 
Chicago, Ill. 


Commercial Plastics Co. Chicago, III. 
The Cornish Wire Co. New York, N.Y. 
Chicago Miniature Lamp Works Chicago, Ill. 


A.0. Smith Corp., Crowley Div. 
West Orange, N.J. 
Chicago, Ill. 
Midland, Mich. 
San Bruno, Calif. 


Cinch Mfg. Corp. 

Dow Corning Corp. 

Eitel-McCullough, Inc. 

Electro Motive Mfg. Co., Inc, 
Willimantic, Conn, 


Coto Coil Co., Inc. Providence, R.1. 


John E. Fast & Co. Chicago, Ill. 
Dialight Corp. Brooklyn, N.Y. 
General Ceramics Corp. Keasbey, N.J. 
General Instrument Corp., 

Semiconductor Div. Newark, N.J. 
Girard-Hopkins Oakland, Calif. 
Drake Mfg. Co. Chicago, III. 
Hugh H. Eby Inc. Philadelphia, Pa. 
Gudeman Co, Chicago, III, 
Robert M, Hadley Co. Los Angeles, Calif. 
Erie Resistor Corp. Erie, Pa. 
Hansen Mfg. Co., Inc. Princeton, Ind. 
H.M. Harper Co. Chicago, Ill. 


Helipot Div. of Beckman 


Instruments, Inc. Fullerton, Calif, 


Code 
No. 


73293 


73445 


73490 
73506 
73559 
73682 
73734 
73743 
73793 
73846 
73899 
73905 
74276 
74455 
74861 
74868 


74970 
75042 
75173 


75378 
75382 
75818 
75915 
76005 
76210 
76433 
76487 
76493 
76530 
76545 
76854 
77068 


77075 
77221 


77250 
77252 


77342 


77630 
71638 
77764 
77969 
78189 


78283 
78290 
78452 
78471 
78488 
78493 
78553 
78790 
78947 
79142 
79251 
79727 


79963 
80031 


80120 


80130 
80131 


80207 


80223 
80248 
80294 
80411 


80486 
80509 
80583 
80640 
81030 


81073 
81095 
81312 


From: 


ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks. 


Manufacturer Address 
Hughes Products Division of 

Hughes Aircraft Co. Newport Beach, Calif. 
Amperex Electronic Co., Div. of North 

American Phillips Co, Inc. Hicksville, N.Y. 
Beckman Helipot Corp. So. Pasadena, Calif. 
Bradley Semiconductor Corp. Hamden, Conn. 
Carling Electric, Inc. Hartford, Conn. 
George K. Garrett Co., Inc. Philadelphia, Pa. 


Federal Screw Prod. Co. Chicago, Ill. 
Fischer Special Mfg. Co. Cincinnati, Ohio 
The General Industries Co. Elyria, Ohio 
Goshen Stamping & Tool Co. Goshen, Ind. 
JFD Electronics Corp. Brooklyn, N. Y. 
Jennings Radio Mfg. Co. San Jose, Calif. 
Signalite Inc. Neptune, N.J.~ 
J.H. Winns, and Sons Winchester, Mass. 
Industrial Condenser Corp. Chicago, Ill. 


R.F. Products Division of Amphenol- 

Borg Electronics Corp. Danbury, Conn. 
E.F. Johnson Co. Waseca, Minn. 
International Resistance Co, Philadelphia, Pa. 
Jones, Howard B., Division 


of Cinch Mfg. Corp. Chicago, Ill. 
James Knights Co. Sandwich, III. 
Kulka Electric Corporation Mt. Vernon, N.Y. 
Lenz Electric Mfg. Co. Chicago, III. 
Littlefuse Inc. Des Plaines, Ill. 
Lord Mfg. Co. Erie, Pa. 
C.W. Marwedel San Francisco, Calif. 
Micamold Electronic Mfg. Corp. Brooklyn, N.Y. 
James Millen Mfg. Co., Inc. Malden, Mass, 


J.W. Miller Co. 
Monadnock Mills 
Mueller Electric Co. 
Oak Manufacturing Co. 
Bendix Pacific Division of 

Bendix Corp. 
Pacific Metals Co. 
Phaostran Instrument and 

Electronic Co. 
Phoell Mfg. Co. 
Philadelphia Steel and Wire Corp. 

Philadelphia, Pa. 

Potter and Brumfield, Div. of American 

Machine and Foundry Princeton, Ind. 
Radio Condenser Co. Camden, N.J. 
Radio Receptor Co., Inc. Brooklyn, N.Y. 
Resistance Products Co. Harrisburg, Pa. 
Rubbercraft Corp. of Calif. Torrance, Calif. 
Shakeproof Division of Illinois 


Los Angeles, Calif. 
San Leandro, Calif. 
Cleveland, Ohio. 
Crystal Lake, Ill. 


No. Hollywood, Calif. 
San Francisco, Calif. 


South Pasadena, Calif. 
Chicago, III. 


Tool Works Elgin, Il. 
Signal Indicator Corp. New York, N.Y. 
Struthers-Dunn Inc. Pitman, N.J. 
Thompson-Bremer & Co. Chicago, Ill. 
Tilley Mfg. Co. San Francisco, Calif. 
Stackpole Carbon Co. St. Marys, Pa. 


Standard Thomson Corp. 
Tinnerman Products, Inc, 
Transformer Engineers 
Ucinite Co, 
Veeder Root, Inc. 
Wenco Mfg. Co. 
Continental-Wirt Electronics Corp. 

Philadelphia, Pa. 
New Rochelle, N.Y. 


Waltham, Mass. 
Cleveland, Ohio 
Pasadena, Calif. 
Newtonville, Mass. 
Hartford, Conn, 
Chicago, Ill. 


Zierick Mfg. Corp. 
Mepco Division of Sessions 
Clock Co. Morristown, N.J. 
Schnitzer Alloy Products Elizabeth, N.J. 
Times Facsimile Corp. New York, N.Y. 
Electronic Industries Association, Any brand 
tube meeting EIA standards Washington, D.C. 
Unimax Switch, Div. of 
W.L. Maxson Corp. 
United Transformer Corp. 
Oxford Electric Corp. 
Bourns Laboratories, Inc. 
Acro Div. of Robertshaw 
Fulton Controls Co. 
All Star Products Inc. 
Avery Adhesive Label Corp. 
Hammerlund Co., Inc. 
Stevens, Arnold, Co., Inc, 
International Instruments, Inc. 


Wallingford, Conn. 
New York, N.Y, 
Chicago, Ill. 
Riverside, Calif. 


Columbus 16, Ohio 
Defiance, Ohio 
Monrovia, Calif. 
New York, N.Y. 
Boston, Mass. 


New Haven, Conn, 


LaGrange, Ill. 
Venice, Calif. 
Norwalk, Conn. 


Grayhill Co. 
Triad Transformer Corp. 
Winchester Electronics Co,, Inc. 


FSC. 
H4-1 
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Code 
No. 


81349 
81415 
81453 


81483 
81541 
81860 
82042 
82142 


82170 
82209 
82219 


82376 
82389 
82647 


82866 
82877 
82893 
83053 
83058 
83086 


83125 
83148 
83186 
83298 
83315 
83330 
83385 
83501 


83594 


83740 
83777 
83821 
84171 
84396 
84411 
84970 
85454 
85471 


Manufocturer Address 


Military Specification ‘ 
Wilkor Products, Inc. Clevelan 
Raytheon Mfg. Co., Industrial Components 

Div., Industr. Tube Operations Newton, Mass. 
International Rectifier Corp. El Segundo, Calif. 
The Airpax Products Co. Cambridge, Mass. 
Barry Controls, Inc. Watertown, Mass. 


hio 


Carter Parts Co. Skokie, Il. 
Jeffers Electronics Division of 

Speer Carbon Co. Du Bois, Pa. 
Allen B. DuMont Labs, Inc. Clifton, N.J. 


Maguire Industries, Inc. Greenwich, Conn, 


Sylvania Electric Prod. Inc. 


Electronic Tube Div. Emporium, Pa. 
Astron Co. East Newark, N.J. 
Switchcraft, Inc. Chicago, Ill. 


Metals and Controls, Inc., Div. of 
Texas Instruments, Inc., 


Spencer Prods. Attleboro, Mass. 


Research Products Corp. Madison, Wis. 
Rotron Manufacturing Co., Inc. Woodstock, N.Y. 
Vector Electronic Co. Glendale, Calif. 


Western Washer Mfr. Co. Los Angeles, Calif. 

Carr Fastener Co, Cambridge, Mass. 

New Hampshire Ball Bearing, Inc. 

Peterborough, N.H. 
Darlington, S.C. 

Los Angeles, Calif. 
Springfield, N.J. 


Pyramid Electric Co. 
Electro Cords Co. 
Victory Engineering Corp. 


Bendix Corp., Red Bank Div. Red Bank, N.J. 
Hubbell Corp. Mundelein, Ill. 
Smith, Herman H., Inc, Brooklyn, N.Y. 
Central Screw Co. Chicago, Wil. 


Gavitt Wire and Cable Co., 
Div. of Amerace Corp. 
Burroughs Corp., 


Brookfield, Mass. 


Electronic Tube Div. Plainfield, N.J. 
Eveready Battery New York, N.Y. 
Model Eng. and Mfg., Inc. Huntington, Ind. 
Loyd Scruggs Co. Festus, Mo. 
Arco Electronis, Inc. New York, N.Y. 
A.J. Glesener Co., Inc. San Francisco, Calif. 
Good All Electric Mfg. Co. Ogallala, Neb. 
Sarkes Tarzian, Inc. Bloomington, Ind. 
Boonton Molding Company Boonton, N.J. 
A.B. Boyd Co, San Francisco, Calif. 
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Code 
No. Manufacturer Address 
85474 R.M. Bracamonte & Co. San Francisco, Calif. 
85660 Koiled Kords, Inc. New Haven, Conn. 
85911 Seamless Rubber Co. Chicago, Ill. 
86197 Clifton Precision Products Clifton Heights, Pa. 
86579 Precision Rubber Products Corp. Dayton, Ohio 
86684 Radio Corp. of America, RCA 

Electron Tube Div. Harrison, N.J. 


87216 Philco Corporation (Lansdale 
Division) 
Western Fibrous Glass Products Co. 
San Francisco, Calif. 


Seattle, Wash. 


Lansdale, Pa. 
87473 


87664 Van Waters & Rogers Inc. 


87930 Tower Mfg. Corp Providence, R. |. 
88140 Cutler-Hammer, Inc. Lincoln, Il. 
88220 Gould-National Batteries, Inc. St. Paul, Minn. 
88698 General Mills, Inc. Buffalo, N.Y. 
89231 Graybar Electric Co. Oakland, Calif. 


89462 
89473 


Waldes Kohinoor, Inc. Cambridge, Mass. 
General Electric Distributing Corp. 
Schenectady, N.Y. 


89636 Carter Parts Div. of Economy Baler Co. 
Chicago, Ill. 
89665 United Transformer Co. Chicago, Ill. 
90179 U.S. Rubber Co., Mechanical 
Goods Div. Passaic, N.J. 


90970 Bearing Engineering Co. San Francisco, Calif. 
91260 Connor Spring Mfg. Co. San Francisco, Calif. 
91345 Miller Dial & Nameplate Co. El Monte, Calif. 
91418 Radio Materials Co. Chicago, Ill. 
91506 Augat Brothers’, Inc. Attleboro, Mass. 


91637 
91662 


Columbus, Nebr. 
Philadelphia, Pa. 


Dale Electronics, Inc. 
Elco Corp. 


91737 Gremar Mfg. Co., Inc. Wakefield, Mass. 
91827 K F Development Co. Redwood City, Calif. 
91929 Minneapolis-Honeywell Regulator Co., 

Microswitch Div. Freeport, Ill. 
91961 Nahm-Bros. Spring Co. Oakland, Calif. 
92180 Tru-Connector Corp. Peabody, Mass. 
92196 Universal Metal Prod., Inc. Bassett Puente, Calif. 
92367 Elgeet Optical Co., Inc. Rochester, N.Y. 
92607 Tinsolite Insulated Wire Co. Tarrytown, N.Y. 


93332 Sylvania Electric Prod. Inc., 
Semiconductor Div. 

Robbins and Myers, Inc. 

Stevens Mfg. Co., Inc. 


Howard J. Smith Inc. 


Woburn, Mass. 

New York, N.Y. 
Mansfield, Ohio 

Port Monmouth, N. J. 


93369 
93410 
93788 
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94137 
94144 


94145 
94148 


94154 
94197 


94222 
94310 


94330 
94682 


95023 
95236 
95238 
95263 
95264 
95265 
95275 
95348 
95354 
95712 
95987 
96067 
96095 
96256 


96296 
96330 
96341 
96501 
97464 
97539 


97966 
97979 


98141 
98159 


Manufacturer Address 
G. V. Controls Livingston, N. J. 
Insuline-Van Norman Ind., Inc. 

Electronic Division Manchester, N.H. 
General Cable Corp. Bayonne, N.J. 
Raytheon Mfg. Co., Industrial Components 

Div., Receiving Tube Operation Quincy, Mass. 
Raytheon Mfg. Co., Semiconductor Div., 

California Street Plant Newton, Mass. 
Scientific Radio Products, Inc. 

Loveland, Colo, 
Tung-Sol Electric, Inc. Newark, N.J. 
Curtiss-Wright Corp. , 

Electronics Div. East Paterson, N.J. 
Southco Div. of S. Chester Corp. Lester, Pa. 
Tru Ohm Prod. Div. of Model 

Engineering and Mfg. Co, Chicago, III. 
Wire Cloth Products Inc. Chicago, III. 
Worcester Pressed Aluminum Corp. 

Worcester, Mass. 
Philbrick Researchers, Inc. Boston, Mass. 
Allies Products Corp. Miami, Fla. 
Continental Connector Corp. Woodside, N.Y. 
Leecraft Mfg. Co., Inc. New York, N.Y. 
Lerco Electronics, Inc. Burbank, Calif. 
National Coil Co, Sheridan, Wyo. 
Vitramon, Inc. Bridgeport, Conn, 
Gordas Corp. Bloomfield, N.J. 
Methode Mfg. Co. Chicago, Ill. 
Dage Electric Co., Inc. Franklin, Ind. 
Weckesser Co. Chicago, III. 
Huggins Laboratories Sunnyvale, Calif. 
Hi-Q Division of Aerovox Olean, N.Y. 
Thordarson-Meissner Div. of 

Maguire Industries, Inc. Mt. Carmel, lil. 
Solar Manufacturing Co. Los Angeles, Calif. 
Carlton Screw Co. Chicago, Ill. 
Microwave Associates, Inc. Burlington, Mass. 
Excel Transformer Co. Oakland, Calif. 
Industrial Retaining Ring Co. Irvington, N.J. 
Automatic and Precision Mfg. Co. 

Yonkers, N.Y. 
CBS Electronics, 

Div. of C.B.S., Inc. Danvers, Mass. 
Reon Resistor Corp. Yonkers, N.Y. 
Axel Brothers Inc. Jamaica, N.Y. 
Rubber Teck, Inc. Gardena, Calif. 


Code 
No. 


98220 
98278 
98291 
98405 
98731 
98821 
98925 


98978 
99109 
99313 
99515 
99707 
99800 
99848 
99934 
99942 


99957 


Model 3430A 


Manufacturer Address 
Francis L. Mosley 
Microdot, Inc. 
Sealectro Corp. 
Carad Corp. 
General Mills 
North Hills Electric Co, 
Clevite Transistor Prod. 
Div. of Clevite Corp. 
International Electronic 
Research Corp. 
Columbia Technical Corp. 
Varian Associates 
Marshall Industries, Electron 
Products Division Pasadena, Calif. 
Control Switch Division, Controls Co. 
of America El Segundo, Calif. 
Delevan Electronics Corp, East Aurora, N.Y. 
Wilco Corporation Indianapolis, Ind. 
Renbrandt, Inc. Boston, Mass. 
Hoffman Semiconductor Div. of 
Hoffman Electronics Corp. 
Technology Instrument Corp 
of Calif. 


Pasadena, Calif. 

So. Pasadena, Calif. 
Mamaroneck, N.Y. 
Redwood City, Calif. 
Minneapolis, Minn. 
Mineola, N.Y. 


Waltham, Mass. 
Burbank, Calif. 


New York, N.Y. 
Palo Alto, Calif. 


Evanston, III. 


Newbury Park, Calif. 


THE FOLLOWING H-P VENDORS HAVE NO NUM- 
BER ASSIGNED IN THE LATEST SUPPLEMENT TO 
THE FEDERAL SUPPLY CODE FOR MANUFAC- 
TURERS HANDBOOK. 


J0000 


0000F 
0000M 


o000P 
0000Z 
OO0AA 
OO0AB 
O00AC 
0008B 


00MM 
OOONN 
00009 
000ss 

oooww 


OO0OYY S.K. Smith Co. 


From: 


Winchester Electronics, Inc. 
Santa Monica, Calif. 
Malco Tool and Die Los Angeles, Calif. 
Western Coil Div. of Automatic 
Ind., Inc. Redwood City, Calif. 
Ty-Car Mfg. Co., Inc. Holliston, Mass. 
Willow Leather Products Corp. Newark, N.J. 
British Radio Electronics Ltd. Washington, D.C. 
ETA England 
Indiana General Corp., Elect. Div. Indiana 
Precision Instrument Components Co. 
Van Nuys, Calif. 
Hayward, Calif. 
San Jose 27, Calif. 
Oakland, Calif. 
Burbank, Calif, 
Burlingame, Calif. 
Los Angeles 45, Calif. 


Rubber Eng. & Development 
A ‘‘N'' D Manufacturing Co. 
Cooltron 

Control of Elgin Watch Co. 
California Eastern Lab, 
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_ ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
ha UNITED STATES, CANADA, CENTRAL AND SOUTH AMERICA 


UNITED STATES 


ALABAMA 

P.O. Box 4207 

2003 Byrd Spring Road S.W. 
Huntsville 35802 

TWX: 510-579-2204 

Tel: (205) 881-4591 


ARIZONA 

3009 North Scottsdale Road 
Scottsdale 85251 

Tel: (602) 945-7601 

TWX: 910-950-1282 


232 South Tucson Boulevard 
Tucson 85716 

Tel: (602) 623-2564 

TWX: 910-952-1162 


CALIFORNIA 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2170 


1101 Embarcadero Road 
Palo Alto 94303 

Tel: (415) 327-6500 
TWX: 910-373-1280 


2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (916) 482-1463 
TWX: 910-367-2092 


1055 Shafter Street 
San Diego 92106 

Tel: (714) 223-8103 
TWX: 910-335-2000 


COLORADO 

7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 


CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Tel: (203) 289-9394 
TWX 710-425-3416 
111 East Avenue 
Norwalk 06851 

Tel: (203) 853-1251 
TWX: 710-468-3750 


DELAWARE 

3941 Kennett Pike 

Wilmington 19807 

Tel: (302) 655-6161 
TWX: 510-666-2214 


CANADA 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
2184 West Broadway 
Vancouver 

Tel: (604) 738-7520 

TWX: 610-922-5050 


FLORIDA 

Suite 106 

9999 N.E. 2nd Avenue 
Miami Shores 33138 
Tel: (305) 758-3626 
TWX: 810-848-7262 
P.0. Box 20007 
Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 

Tel: (305) 841-3970 
TWX: 810-850-0113 
P.O. Box 8128 
Madeira Béach 33708 
410 150th Avenue 

St. Petersburg 

Tel: (813) 391-0211 
TWX: 810-863-0366 


GEORGIA 

3110 Maple Drive N.E. 
Atlanta 30305 

Tel: (404) 233-1141 
TWX: 810-751-3283 


ILLINOIS 

5500 Howard Street 
Skokie 60076 

Tel: (312) 677-0400 
TWX: 910-223-3613 


INDIANA 

4002 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 


LOUISIANA 

P.O. Box 856 

1942 Williams Boulevard 
Kenner 70062 

Tel: (504) 721-6201 
TWX: 810-955-5524 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel: (301) 944-5400 
TWX: 710-862-0850 

P.O. Box 727 

Twinbrook Station 20851 
12303 Twinbrook Parkway 
Rockville 

Tel: (301) 427-7560 
TWX: 710-828-9684 


ONTARIO 


Hewlett-Packard (Canada) Ltd. 


880 Lady Ellen Place 
Ottawa 3 

Tel: (613) 722-4223 
TWX: 610-562-1952 


MASSACHUSETTS 
Middlesex Turnpike 
Burlington 01803 
Tel; (617) 272-9000 
TWX: 710-332-0382 


MICHIGAN 

24315 Northwestern Highway 
Southfield 48076 

Tel: (313) 353-9100 

TWX: 810-232-1532 


MINNESOTA 

2459 University Avenue 
St. Paul 55114 

Tel: (612) 646-7881 
TWX: 910-563-3734 


MISSOURI 

9208 Wyoming Place 
Kansas City 64114 
Tel: (816) 333-2445 
TWX: 910-771-2087 


2812 South Brentwood Blvd. 
St. Louis 63144 

Tel: (314) 644-0220 

TWX: 910-760-1670 


NEW JERSEY 

Crystal Brook Prof. Bldg. 
Route 35 

Eatontown 

Tel: (201) 747-1060 


391 Grand Avenue 
Englewood 07631 
Tel: (201) 567-3933 
TWX: 710-991-9707 


NEW MEXICO 
P.O. Box 8366 
Station C 87108 
6501 Lomas Boulevard N.E. 
Albuquerque 

Tel: (505) 255-5586 
TWX: 910-989-1665 
156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2486 
TWX: 910-983-0550 


Hewlett-Packard (Canada) Ltd. 


1415 Lawrence Avenue West 
Toronto 

Tel: (416) 249-9196 

TWX: 610-492-2382 


CENTRAL AND SOUTH AMERICA 


NEW YORK 

1219 Campville Road 
Endicott 13760 

Tel: (607) 754-0050 
TWX: 510-252-0890 


236 East 75th Street 
New York 10021 

Tel: (212) 879-2023 
TWX: 710-581-4376 


82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 


39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 


1025 Northern Boulevard 
Roslyn, Long Island 11576 
Tel: (516) 869-8400 

TWX: 510-223-0811 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 


NORTH CAROLINA 
P.O. Box 5187 

1923 North Main Street 
High Point 27262 

Tel: (919) 882-6873 
TWX: 510-926-1516 


OHIO 

5579 Pearl Road 
Cleveland 44129 

Tel: (216) 884-9209 
TWX: 810-421-8500 
1250 West Dorothy Lane 
Dayton 45409 

Tel: (513) 298-0351 
TWX: 810-459-1925 


OREGON 

2737 S.W. Corbett Avenue 
Portland 97201 

Tel: (503) 228-5107 


PENNSYLVANIA 

Park Place Office Building 
Camp Hill 

Tel: (717) 737-6791 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 

Pointe Claire 

Tel: (514) 697-4232 

TWX: 610-422-3022 

Telex: 01-2819 


Monroe Complex 
Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797-3650 


144 Elizabeth Street 

West Conshohocken 19428 
Tel: (215) 248-1600, 828-6200 
TWX: 510-660-8715 


TEXAS 

P.O. Box 7166 
3605 Inwood Road 
Dallas 75209 

Tel: (214) 357-1881 
TWX: 910-861-4081 


P.O. Box 22813 

4242 Richmond Avenue 
Houston 77027 

Tel: (713) 667-2407 
TWX: 910-881-2645 


GOVERNMENT CONTRACT OFFICE 
225 Billy Mitchell Road 

San Antonio 78226 

Tel: (512) 434-4171 

TWX: 910-871-1170 


UTAH 

2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 486-8166 
TWX: 910-925-5681 


VIRGINIA 

P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 282-5451 
TWX: 710-956-0157 


WASHINGTON 

11656 N.E. Eighth Street 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2303 


FOR AREAS NOT 
LISTED, CONTACT: 
Hewlett-Packard 

1501 Page Mill Road 

Palo Alto, California 94304 
Tel: (415) 326-7000 

TWX: 910-373-1267 

Telex: 34-8461 


FOR AREAS NOT 

LISTED, CONTACT: 
Hewlett-Packard Inter-Americas 
1501 Page Mill Road 

Palo Alto, California 94304 

Tel: (415) 326-7000 

TWX: 910-373-1267 

Telex: 034-8461 

Cable: HEWPACK Palo Alto 


ARGENTINA CHILE GUATEMALA PANAMA VENEZUELA 
Mauricio A. Suarez Héctor Calcagni Olander Associates Latin America Electrénico Balboa, S.A. Citec, C.A. 
Telecomunicaciones Casilla 13942 Apartado 1226 P.O. Box 4929 Edif. Arisan-Of. #4 
Carlos Calvo 224 Santiago 7a. Calle, 0-22, Zona 1 Panama City Avda. Francisco de Miranda 
Buenos Aires Tel: 490.505, 393.119 Guatemala City Tel: 3-0833 Apartado del Este 10934 Chacaito 
Tel: 30-6312, 34-9087 COSTA RICA Tel: 22812 PERU saeco ee 
BRAZIL Es Lic. Alfredo Gallegos Gurdidn MEXICO Fernando Ezeta B. re 
Ciental, Importacao e Apartado 3243 Hewlett-Packard Mexicana, Av. Petit Thouars 4719 FOR AREAS NOT 

Comércio Ltda. San José S.A. de C.V. Casilla 3061 LISTED, CONTACT: 
Rua Cleto Campelo, 44- 5° andar Tel: 21-86-13 Eugenia 408, Dept. 1 Lima Hewlett-Packard Inter-Americas 
Reclis : EL SALVADOR Mexico 12, D.F. Tel: 50346 ste dedi iar Pr 
Ciental, Importacao e Electrénica NICARAGUA PUERTO RICO ane fares 


Tel: (415) 326-7000 

TWX: 910-373-1267 

Telex: 034-8461 

Cable: HEWPACK Palo Alto 


Comércio Ltda. 
Avenida 13 de Maio, 13-22° andar 
Rio de Janeiro, G.B. 


Apartado Postal 1589 
San Salvador 
Tel: 4683 


Roberto Terdn G. 
Edificio Teran 
Apartado Postal 689 
Managua 

Tel: 3451, 3452 


San Juan Electronics, Inc. 
Ponce de Leén No. 150, Stop 3 
Pta. de Tierra Sta. 

San Juan 

Tel: (809) 725-3342 


Ciental, Importacao e 
Comércio Ltda. 

Rua Des. Eliseu Guilherme, 62 

Sao Paulo 8 

Tel: 70-2318 
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Appendix B 


EUROPE 


AUSTRIA 

Unilabor HmbH 
Wissenschaftliche Instrumente 
Rummelhardtgasse 6/3 

P.O. Box 33 

Vienna IX/71 

Tel: 426 181 


BELGIUM 

Hewlett-Packard Benelux S.A. 
20-24 rue de |'H6pital 
Brussels 

Tel: 11 22 20 


DENMARK 
Tage Olsen A/S 
Ronnegade 1 
Cophenhagen 0 
Tel: 29 48 00 


FINLAND 

INTO 0/Y 
Meritullinkatu 11 
P.O. Box 10153 
Helsinki 10 

Tel: 61 133 


FRANCE 
Hewlett-Packard France 
2 rue Téte d'Or 

Lyon, 6 - Rhéne 

Tel: 52 35 66 
Hewlett-Packard France 
150 Boulevard Massena 
Paris 13e 

Tel: 707 97 19 


GERMANY 

Hewlett-Packard Vertriebs-GmbH 
Lietzenburger Strasse 30 

1 Berlin W 30 

Tel: 24 86 36 


Hewlett-Packard Vertriebs-GmbH 
Herrenberger Strasse 110 

703 Boblingen, Wiiurttemberg 
Tel: 6971 

Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 

4 Diisseldorf 1 

Tel: 68 52 58 

Hewlett-Packard Vertriebs-GmbH 
Kurhessenstrasse 95 

6 Frankfurt 50 

Tel: 52 00 36 

Hewlett-Packard Vertriebs-GmbH 
Beim Strohhause 26 

2 Hamburg 1 

Tel: 24 05 52 

Hewlett-Packard Vertriebs-GmbH 
Reginfriedstrasse 13 

8 Munich 9 

Tel: 49 51 21 


GREECE 

Kostos Karayannis 
18, Ermou Street 
Athens 126 

Tel: 230 301 


AFRICA, ASIA, AUSTRALIA 


AUSTRALIA 

Sample Electronics (Vic) Pty., Ltd. 
22-26 Weir Street 

Glen Iris S.E. 6 

Melbourne, Victoria 

Tel: 20-1371 (4 lines) 


Sample Electronics 
(N.S.W.) Pty. Ltd. 

4 Grose Street 

Glebe, New South Wales 

Tel: 69-6338 


ETHIOPIA 

African Salespower & Agency 
Private Ltd., Co. 

P. 0. Box 718 

Addis Ababa 

Tel: 44090 


INDIA 

The Scientific Instrument Co., Ld 
6, Tej Bahadur Sapru Road 
Allahabad 1 

Tel: 2451 


The Scientific Instrument Co., Ld 
240, Dr. Dadabhai Naoroji Road 
Bombay 1 

Tel: 26-2642 


The Scientific Instr. Co., Ld. 
11, Esplanade East 
Calcutta 1 

Tel: 23-4129 


The Scientific Instrument Co., Ld. 


30, Mount Road 
Madras 2 
Tel: 86339 


The Scientific Instrument Co., Ld. 


B-7, Ajmeri Gate Extn. 
New Delhi 1 
Tel: 27-1053 


IRAN 

Telecom, Ltd. 
P.O. Box 1812 
Teheran 

Tel: 43850, 48111 


ISRAEL 

Electronics & Engineering 
Division of Motorola Israel Ltd. 
16, Kremenetski Street 
Tel-Aviv 

Tel: 35021/2/3 


IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 


Slough, Bucks, England 
Tel: Slough 28406-9, 29486-9 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Viale Lunigiana 46 

Milan 

Tel: 69 15 84 


Hewlett-Packard Italiana S.p.A. 
Palazzo Italia 

Piazza Marconi 25 

Rome - Eur 

Tel: 591 2544 


NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
de Boelelaan 1043 
Amsterdam, Z.2 

Tel: 42 77 77 


NORWAY 
Morgenstierne & Co. A/S 
Ingeniofirma 

6 Wessels Gate 

Oslo 

Tel: 20:16:35 


JAPAN 


Yokogawa-Hewlett-Packard Ltd. 


Shinhankyu Building 
No. 8, Umeda 
Kita-ku, Osaka City 
Tel: 313-0091 


Yokogawa-Hewlett-Packard Ltd. 


Ito Building 

No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Tel: 551-0215 


Yokgawa-Hewlett-Packard Ltd. 
Ohashi Building 

No. 59, I-chome, Yoyogi 
Shibuya-ku, Tokyo 

Tel: 370-2281 


KENYA 

R. J. Tilbury Ltd. 

P. 0. Box 2754 

Suite 517/518 

Hotel Ambassadeur 
Nairobi 

Tel: 25670, 26803, 68206 


KOREA 


American Trading Co., Korea, Ltd. 


Seoul P. 0. Box 1103 
112-35 Sokong-Dong 
Jung-ku, Seoul 

Tel: 3.7049, 3.7613 


PORTUGAL 

Telectra 

Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

Lisbon 1 

Tel: 68 60 72 


SPAIN 

Ataio Ingerieros 
Urgel, 259 
Barcelona, 11 

Tel: 230-69-88 
Ataio Ingenieros 
Enrique Larreta 12 
Madrid, 16 

Tel: 235 43 44 


SWEDEN 

HP Instrument AB 
Hagakersgatan 7 
Mélndal 

Tel: 031 - 27 68 00 
HP Instrument AB 
Centralvagen 28 
Solna 

Tel: 08 - 83 08 30 


LEBANON 
Constantin E. Macridis 
Clemenceau Street 
Clemenceau Center 
Beirut 

Tel: 220846 


NEW ZEALAND 


Sample Electronics (N.Z.) Ltd. 


8 Matipo Street 
Onehunga S.E. 5 
Auckland 

Tel: 667-356 


PAKISTAN (EAST) 
Mushko & Company, Ltd. 
Zirat Chambers 

31, Jinnah Avenue 

Dacca 

Tel: 80058 


PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 
Victoria Road 

Karachi 3 

Tel: 51027, 52927 


SOUTH AFRICA 


F. H. Flanter & Co. (Pty.), Ltd. 


Rosella House 
Buitencingle Street 
Cape Town 

Tel: 3-3817 


Model 3430A 


ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
by EUROPE, AFRICA, ASIA, AUSTRALIA 


SWITZERLAND 
HEWPAK AG 
Zuricherstrasse 20 
8952 Schlieren 
Zurich 

Tel: (051) 98 18 21 


TURKEY 

Telekom Engineering Bureau 
P.O. Box 376 - Galata 
Istanbul 

Tel: 49 40 40 


UNITED KINGDOM 
Hewlett-Packard Ltd. 

224 Bath Road 

Slough, Bucks 

Tel: Slough 28406-9, 29486-9 


YUGOSLAVIA 

Belram S.A. 

83 avenue des Mimosas 
Brussels 15, Belgium 
Tel: 35 29 58 


FOR AREAS NOT 
LISTED, CONTACT: 
Hewlett-Packard S.A. 

54 Route des Acacias 
Geneva, Switzerland 

Tel: (022) 42 81 50 

Telex: 2.24.86 

Cable: HEWPACKSA Geneva 


F.H. Flanter & Co. (Pty.), Ltd. 
104 Pharmacy House 

80 Jorissen Street 
Braamfontein, Johannesburg 
Tel: 724-4172 


TAIWAN 

Hwa Sheng Electronic Co., Ltd. 
P.O. Box 1558 

21 Nanking West Road 

Taipei 

Tel: 46076, 45936 


THAILAND 

The International 
Engineering Co., Ltd. 

P. 0. Box 39 

614 Sukhumvit Road 

Bangkok 

Tel: 913460-1-2 


FOR AREAS NOT 

LISTED, CONTACT: 
Hewlett-Packard Export Marketing 
1501 Page Mill Road 

Palo Alto, California 94304 

Tel: (415) 326-7000 

Telex: 034-8461 

Cable: HEWPACK Palo Alto 
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Model 3430A Appendix C 


MANUAL BACKDATING CHANGES 


MODEL 3430A 


om 


DC DIGITAL VOLTMETER 


Manual Serial Prefixed: 641- 
-hp- Part No. 03430-90000 


This manual backdating sheet makes this manual applicable to earlier instru- 
ments. Instrument-component values that differ from those in the manual, 
yet are not listed in the backdating sheet, should be replaced using the part 
number given in the manual. 


Instrument Serial Prefix Instrument Serial Prefix Make Manual Changes 


723-01000 and below 


Make Manual Changes 


CHANGE 1 Section VI, Replaceable Parts (see Figure 7-3B). 
Change A1C4 to C: fxd 1.8 yF +10% 0180-0101 
Add A1C5 C: fxd mica 240 pF +5% 0140-0199 
Change A1C7 to C: fxd 0.33 uF +20% 0160-0137 
Change A1C15 to C: fxd 0.1 uF + 80% -20% 0150-0121 
Delete A1C18 C: fxd 0.47 pF 0160-0174 
Delete A1C19 C: fxd 680 pF 0140-0208 
Change A1Q6, 7, 8, 12, 16, 17, 20, 23 and 27 to 

TSTR: PNP 2N3906 1853-0036 

Change A1R11 to R: fxd 15kQ +10%1/4W 0684-1531 
Change A1R21 to R: fxd 15kQ +10%1/4W 0684-1531 
Change A1R70 to R: fxd 30kQ +5%1/4W 0683-3035 
Delete A1R86 R: fxd 1000 Q 0683-1025 
Delete A1R87 R: fxd 27 Q 0683-2705 
Delete A1R88 R: fxd 15 Q 0683-1505 
Delete A1R89 R: fxd 4700 2 0683-4725 
Delete A1R90 R: fxd 2202 0683-2215 

CHANGE 2 If A1R46 has not been changed to R: fxd 68 kQ + 10% 1/4 W, 0684-6831, 


and A1R47 has not been replaced with A1C17, C: fxd mica 560 pF 
0160-2212, this modification should be made so that comparator 
flip-flop conforms to schematic diagram Figure 7-3, and Table of 
Réplaceable Parts, Section VI. This change improves stability of 
the Comparator Flip-Flop, eliminating possible flutter in the last 
digit. 


x 


